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ABSTRACT 

Aims. In this work we present chromospheric activity indices, kinematics, radial- velocities and rotational velocities for more than 850 
FGK-type dwarfs and subgiant stars in the southern hemisphere and test how best to calibrate and measure S -indices from echelle 
spectra. 

Methods. We measured our parameters using high resolution and high S/N FEROS echelle spectra acquired for this purpose. 
Results. We confirm the bimodal distribution of chromospheric activities for such stars and highlight the role that the more active 
K-dwarfs play in biasing the number of active stars. We show that the age-activity relationship does appear to continue to ages older 
than the Sun if we simply compare main sequence stars and subgiant stars, with an offset of around 2.5 Gyrs between the peaks of 
both distributions. Also we show evidence for an increased spin-down timescale for cool K dwarfs compared with earlier F and G 
type stars. 

We highlight that activities drawn from low resolution spectra (R < 2'500) significantly increase the rms scatter when calibrating onto 
common systems of measurements, like the Mt. Wilson system. Also we show that the older and widely used catalogue of activities 
in the south compiled by Henry et al. (1996) is offset by more recent works at the ~0.1 dex level in logR' HK through calibrator drift. 
In addition, we show how kinematics can be used to preselect inactive stars for future planet search projects. We see the well known 
trend between projected rotational velocity and activity, however we also find a correlation between kinematic space velocity and 
chromospheric activity. It appears that after the Vaughan-Preston gap there is a quick step function in the kinematic space motion 
towards a significantly larger spread in velocities. We speculate on reasons for this correlation and provide some model scenarios 
to describe the bimodal activity distribution through magnetic saturation, residual low level gas accretion or accretion by the star 
of planets or planetesimals. Finally, we provide a new empirical measurement for the disk heating law, using the latest age-activity 
relationships to reconstruct the age-velocity distribution for local disk stars. We find a value of 0.337±0.045 for the exponent of this 
power law (i.e. cr tot oc f 0337 ), in excellent agreement with those found using isochrone fitting methods and with theoretical disk heating 
models. 

Key words. Stars: fundamental parameters - Stars: activity - Stars: kinematics - Stars: atmospheres - (Stars): planetary systems 



1. Introduction 

The characterisation of bright stars in the solar vicinity is of pri- 
mary importance for better understanding the formation and evo- 
lution of these objects. Such fundamental characterisation is also 
necessary for a more complete understanding of stellar popu- 
lations and galactic structure. Studies of st ellar chromospheric 
activity in large samples of nearby stars (|Duncan et ail 199U 
iHenrv et al.ll 1 996t IWrightll2004t iJenkins et al.ll2006l 120081) have 
found that the magnetic activity of solar type dwarfs and sub- 
giants (SG) follows a bimodal distribution. In addition, the activ- 
ity of these stars follows similar long term cycles like the Sun's 
1 1 yr activity cycle and magnetic activity drops rapidly for the 
first ~Gyr of a star's life and then tails off more slowly after- 



* Based on observations made with the ESO telescopes at the La Silla 
Paranal observatory under programme ID's 076.C-0578(B), 077. C- 
0192(A), 082.C-0446(A) and 082.C-0446(B). 



wards. These previous studies provide good statistics on the na- 
ture of Sun-like magnetic activity. 

Another interesting aspect of stellar population studies is the 
bulk kinematic space motion of stars in the solar neighbourhood. 
The Hipparcos spacecraft has allowed precision proper motions 
and parallaxes of nearby stars to be used, along with spectro- 
scopic observations that produce accurate kinematic sp ace mo- 
tions f or l arge samples of stars . Studies such as that from lDehnenl 
( 1998) or Murgas et al. (2010) confirmed kinematical structures 
like moving groups exist in the galaxy, although other authors 
claim such kinematic over-densit ies are not young g roup stars 
but have a dynamical origin (e.g. lAntoia et al.l l2008). Most re- 
cently, the large Geneva-Copenhagen Survey (GCS) of stars 
within 40 pc of Sun have provided a wealth of kinematic data and 
revealed the kinematic space component distribut ions to a signif- 
icance much larger than any that came before (Nordstro m et alj 
120041 iHolmberg et alJl2007h . 
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Fig. 1. A Hipparcos HR-diagram for our entire sample. The three 
solid curves are Y2 isomass tracks set at a solar mass and with 
three different metallicities of -0.3, 0.0 and +0.3 dex running 
from left to right. These tracks highlight the changing position of 
the main sequence as a function of metallicity and we highlight 
this by dashed lines on either side of the thick solid Hipparcos 
main sequence. The dotted line is our cut to separate true sub- 
giant stars from super metal-rich main sequence stars. 

In both of the above areas of astrophysics it is necessary 
to maintain a clear homogeneous methodology and observa- 
tional strategy. Performing observations on large samples with 
the same instrumental setup, observing methods and data reduc- 
tions limits any random errors and adds a significant level of ro- 
bustness to the results. We present the continuation of our project 
to better understand the properties of solar-type stars through 
analysis of high resolution spectra of a large sample of bright 
stars in the southern hemisphere. In this work we outline the 
chromospheric activities and kinematic motions we have mea- 
sured for our large database of high resolution and high S/N solar 
type stars in the southern hemisphere. 

2. Observations & Reduction 

Our total sample is shown in Fig. [1] plotted on a colour- 
magnitude diagram by open cir cles. The solid curves represent 
three different Y2 mass tracks (iDemarque et al.ll2004l) showing 
the evolutionary change with metallicity (-0.3, 0.0, +0.3 dex) 
for a solar mass star. Our sample in this plot ranges in age from 
below 1 Gyr to over 10 Gyrs, with the bulk of the sample dis- 
tribution located between 5-10 Gyrs. We note we have made 
first pass estimates for the masses of our sample. The monoton- 
ically sloped and thick solid line, along with associated flanking 
dashed lines, represent the Hipparcos main sequence (MS) and 
the estimated +/-0.3 dex [Fe/H] scatter in the sequence. The dot- 
ted line represents a cutoff between MS stars and SG stars. This 
was determined using the distance from the Hipparcos MS as a 
function of B - V colour where we set all SGs to have distance 
from the MS of 1 or greater. The full selection details are ex- 
plained in I Jenkins et al.l d2008l) . hereafter referred too as Paper I. 
Therefore, this plot merely serves to highlight the sample distri- 
bution we will discuss in the chapters that follow. 

All target stars and calibration data were observed using 
the Fibre-fed Extended Range Optical Spectrograph (FEROS) 
mounted on the MPG/ESO - 2.2m telescope on the La Silla site 
in Chile over four observing runs. The first two runs were three 
nights in length, from 02 to 05 of February and September 2006 
and the second two runs ran from 07 to 12 of October 2008 
and from 13 to 17 of March 2009. Over the 16 night observ- 
ing program we compiled over 950 spectra with S/N ratios of 
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Fig. 2. Calibrated logR' HK activity values onto the Mt. Wilson 
system of measurements. The solid line marks the best straight 
line fit to the calibration data and the total rms scatter of 0.04 is 
shown. Here the 1 : 1 and best fit are indistinguishable. Given the 
intrinsic activity scatter for dwarf stars the calibration is proven 
to be robust. 



100-200 in the continuum at 7500A, (necessary for the accurate 
radial-velocities (RVs) and for future atomic abundance work), 
and a median S/N -60 at the CaHK lines (3955A) which is suf- 
ficient for accurate chromospheric activity analyses, and all at 
a resolving power of R ~46'000. All calibration files needed for 
reducing the stellar spectra (flat-fields, bias and arc frames) were 
obtained at the beginning and end of each night's observing fol- 
lowing the standard ESO calibration plan. 

The reduction procedure for all spectra is described in de- 
tail in Paper I and therefore the description is given here in 
short. All data were debiased, flatfielded, had the scattered-light 
removed, optimally extracted and had the blaze function re- 
moved using the FEROS pipeline and a number of Starlink pro- 
cedures. Note that as in Paper I the data were binned to a linear 
wavelength step of 0.03A/pixel, or a mean velocity resolution 
of 1.42kms~ '/pixel, an d shifted into the rest frame by cross- 
correlating with an observation of HD 102 117 (G6 V), which 
has b een shown to exhibit a RV variation <20ms^ 1 ( I Jones et al.l 
2002), and has been shifted into the rest frame. 



3. Chromospheric Activities 

The chromospheric activities were derived using the method ex- 
plained in Paper I, however new calibration stars were used to 
convert these FEROS S-indices to the Mt. Wilson system of mea- 
surements. The new calibration stars were included to increase 
th e accuracy of the cal ibrati on procedure given tha t the work 
of iBaliunas et alj d 19951) and lLockwood etalj d2007l) have pub- 
lished a number of long term activity stable stars i.e. stars that 
show no significant long term activity zero point drift. We tried 
to include as many of the southern stable stars from these works 
as possible. The calibration stars and their derived values are 
shown in Table [8] 

In brief, the indices were measured by calculating the flux in 
the line cores of the Ca II H and K lines using a triangular band- 
pass, and comparing this flux to the flux in square bandpasses 
at either side of the calcium doublet. The fit to t he calibration 
stars used to convert to the Mt. Wilson system dDuncan et al.l 
119911) . hereafter referred to as MW, system of measurements is 
discussed in §3.2, where we employ the 1.09 A triangular core 
bandpasses for our operating resolving power of ~46'000 since 
this synthetically mimics the MW methodology. 
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Fig. 3. Comparison between our FEROS chromospheric activ- 
ities and those in Wright et al. (2004). The rms scatter here 
is close to the intrinsic scatter found in the calibration method 
(0.05). The dashed 1:1 and the best fit straight line overlap sig- 
nificantly and there is no differential trend found between the 
two. 



Figure [2] shows the final log^HKFEROS activity indices 
for the calibrators against their associated MW measurements 
(logR' HK MW ), where each star's chromospheric flux has been iso- 
lated by normalising to the bolometric luminosity of the star and 
removing the star's photospheric contribution. The dotted line 
represents the 1 : 1 relationship with the solid line the best straight 
line fit to the data. Clearly these logR' HK indices have no residual 
slope or offset compared to the MW values and should provide 
highly accurate and robust activity measurements. The rms we 
found around the best fit is 0.04 dex, which is slightly above 
the 0.034 dex rms found in Paper I. This is mainly due to the 
low number of calibrators used in these works and the increased 
baseline of observations. All stars, activity values, along with 
magnitudes and colours are listed in columns 1-5 of Table 4. 

3.1. Comparison with Other Work 

Due to the low number of calibrators we used, par- 
ticularly around t h e Va ughan-Preston (VP) gap region 
dVaughan & Prestonl Il980h . comparisons with other works 
containing more overlapping stars can help to fully test if 
these values are accurate over a wider range. Fig. |3] shows our 
measured chr omospheric activities against values derived by 
IWrighd d2004). As in Paper I, no offset or trend is found between 
the two works and the rms around the best fit is only 0.05 dex, 
which given the int rinsic variability of dwarf stars (can be at the 
level of +0.15 dex: iJenkins et alJ l2006). highlights the accuracy 
of both techniques. Since we both use high resolution and high 
S/N datasets, along with employing a similar methodology to 
closely resemble the MW method, such a low rms might be 
expected. 

In Paper I we f ound that our logffi ^'s were offset from the 
indices derived by Gra y et all (120061) by a factor of -0.15 dex. 
When cross-matching the Gray et al. southern sample with that 
of Henry et al. we were able to better highlight this offset, 
with the Gray et al. values clearly systematically offset by - 
0.15 dex. Fig. [4] (top panel) shows our new measured logR' HK 
indices against those from Gray et al. and now with more data 
we find a small and non-significant offset in the opposite direc- 
tion (+0.05 dex). The dashed line marks the 1:1 relationship and 
the solid line represents the best straight line fit to the data. The 
best fit highlights the small offset between the two datasets but 
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Fig. 4. Comparison between our FEROS chromospheric activi- 
ties and those in Gray et al. (2006) is shown in the top panel. 
There is a large amount of scatter in this plot (0.11), which is 
significantly larger than the intrinsic rms we found from our cal- 
ibration stars (0.04). However, there is no significant trend, as 
shown by the best fit straight line (solid line) compared to the 
dashed 1 : 1 relationship. The lower panel sh ows the same com- 
parison but against the published values of iHenrv et al.l {l996) 
where an offset is apparent. The offset only seems apparent for 
moderate to active stars. 



it is also interesting to note that there appears to be two popula- 
tions, with most stars having Gray et al. logR' HK indices below 
the 1:1 relationship and a small tail of stars significantly above 
the 1:1 relationship. There is also a lack of stars between these 
two extremes. This gap may arise simply because of the small 
number of overlapping stars between Gray et al. and this work. 
The rms around the best fit (0. 1 1 dex) is significantly larger than 
that from the Wright et al. data and also is much larger than 
the rms scatter around the MW calibration measurements. This 
likely highlights the fact that the Gray et al. data were observed 
at significantly lower resolution (R < 2'000) than the data pre- 
sented here, with this level of scatter could mask any zero-point 
offsets in the data. 

The lower panel in Fig. |4] shows our newly calibrated data 
against the 1996 values from Henry et al. where there appears 
a clear offset once the logR' HK values are larger than -4.95 dex. 
To test the significance of this offset we apply a Sign-test to the 
data. This reveals that the total mean of our dataset, compared 
with Henry et al., is significantly different at greater than the 3<x 
level. We believe this difference is purely from calibrator drift, 
since we did not see any offset in Paper I when we used less long- 
term stable calibrators. In comparison the Sign-tests for the Gray 
et al. and Wright et al. datasets are significantly different. The 
Gray et al. data also show weak evidence for a possible mean 
offset difference, but with much lower significance than Henry 
et al. Also the Wright et al. data show no evidence for any offset 
at all. 
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We have also compared the values of Henry et al., Wright 
et al. and Gray et al. among themselves to confirm the offsets 
we see and also to highlight the reliability of each method. The 
Sign-test between Henry et al. and Wright et al. confirmed the 
offset we find at greater than 5<x and it is even more pronounced 
between Henry et al. and Gray et al., not surprising since we 
found Gray et al. may be offset against our data in the opposite 
direction to that of Henry et al. Finally the Sign-test revealed 
there was essentially no offset between the activities in Wright 
et al. and those in Gray et al. These tests reveal the importance of 
defining a set of long term stable chromospheric calibrator stars 
to better compare past and present data sets. 

3.2. Chromospheric Activity Calibration Tests 

To probe the origin of the effects mentioned above, and also to 
better study how to calibrate spectral S -indices onto the widely 
used MW system, which is important for studying the age- 
activity -rotation relation and for measuring the expected level of 
RV uncertainty for stars, we decided to artificially degrade our 
spectral resolution from our operating resolution down to below 
the working resolution of the Gray et al. data. Figure |5]shows the 
changing calibrations onto the MW system and their associated 
rms scatter as a function of both changing resolving power and 
increasing FWHM of the HK core triangular bandpasses, where 
we show FWHM's of 1.09, 2.00, 3.00 and 4.00A. 

From these plots we can see two interesting features. Firstly 
the rms scatter in each individual panel is fairly flat until we 
reach low resolving powers of around 2'500. The scatter signif- 
icantly incre ases below t his v alue, which is close to the reso- 
lution of the iGrav et aTl (120061) NStars survey and can explain 
the higher level of scatter we see between our values and the 
Gray et al. data. Secondly, when we move to larger bandpass 
widths, the slopes of the calibration relations significantly in- 
crease. Using the 1.09 A FWHM, which we recall is the width 
of the filter bandpass at MW, we see the linear trend gradient 
is almost parallel to the 1 : 1 relationship, highlighted by the dot- 
ted lines, for the higher resolution calibrations. The gradient of 
the linear calibrations begin to steeply increase as we increase 
the bandpass width. This increase in gradient, and hence depar- 
ture from 1:1, shows the data become less correlated with the in- 
crease in core bandpass width, however statistically the Pearson 
linear correlation coefficients are 0.98 or better until a width of 
4A, and are still correlated at the level of 0.86 with a width of 
6A. We do see a small decrease in the correlation for the lower 
resolution data which changes from 0.99 at ~46'000 resolving 
power down to 0.93 at ~1'500 for a width of 1.09 A, and for a 
width of 6A the change in the correlation is from 0.86 down to 
0.76 at these resolving powers. Note that we also include values 
for widths of 5.00 and 6.00A even though they are not shown 
in the figure, and report that once the bandpass FWHM reaches 
6A then the rms around a straight line fit does not change with 
decreasing resolving power. The increased rms with bandpass 
width comes about due to an increased influence from the cal- 
cium line shapes, representing regions not associated with the 
chromospheric plaques. 

We do not show the same analysis as in figure [5] for square 
bandpasses at the cores as the fits are extremely similar, however 
we test square bandpass es given previous works have empl oyed 
this methodology (e.g. lGrav et~atll2003t iHenrv et al.lll996l) . We 
find a similar rms scatter for the lower widths than the triangular 
method, however once the bandpass widths reach 4A it seems 
that square bandpasses produce a lower rms scatter around a 



linear fit for higher resolution data than using triangular band- 
passes. We note that there may be a need for polynomial fits to 
such wide square bandpasses and not a linear trend, but to con- 
firm this many more stable calibration stars over the range are 
needed. 

The changing correlation when the widths are increased fol- 
lows a similar pattern to that of the triangular method. It also 
appears that the data are more correlated when employing the 
square method with bandpass widths of 3A or greater. Again 
more data are required to confirm this finding. But this suggests 
that for lower resolution data sets, when large bandpasses are re- 
quired to sample the line core, it is better to employ square and 
not triangular core filters. 

We find that once the resolving power of the spectrograph 
reaches below 2'500 the rms scatter from the linear calibrations 
onto the MW system of measurements significantly increases, 
yet no systematic is apparent. This explains why the rms around 
the fit to the Henry et al. dataset is at the same level as the scat- 
ter to the Wright et al. data, even though Henry et al. observed 
the sample at much lower resolution. We note there is a sharp 
drop in rms at around a resolving power of 2 '500 and it is inde- 
pendent of the calibration method used i.e. altering the FWHM 
of the triangular bandpass or using a square bandpass gives rise 
to the same function. The flat trend at higher resolving powers 
also tells us that MW S -index calibrations with resolving powers 
above 20'000 are as precise as those measured at much higher 
resolution. 



4. Activity Distributions 

In the top panel of Fig. [6] we show the overall chromospheric 
activity distribution for our sample of stars. There is a clear over 
abundance of inactive stars (log/?[j K < -4.8 dex) that conforms to 
a Gaussian distribution. Beyond a logR' HK of -4.8 there is a dearth 
of stars and then a slight bump again of active stars after -4.5 dex. 
Other works listed above have also confirmed this bimodal dis- 
tribution and therefore we highlight the best fit bimodal model 
to the data by the dashed curve. The reduced chi-squared {xl) 
value is shown and found to be 2.08. The largest discrepancy be- 
tween the best fit and the data comes from the so-called VP Gap 
region (-4.8 < log/^ K < -4.6). Given the earlier metallicity bias 
due to our sample stars being monitored for current and future 
planet searches (see Paper I), our selection method is biased to- 
ward inactive stars, hence we have a large number of stars that 
have settled in the inactive branch of the activity distribution. 

The lower panel in Fig. [6] shows the distributions of activ- 
ity if we split the sample into MS stars (black) and SG stars 
(green) using the prescription we mention above for what con- 
stitutes both classes of objects. In fact we tested only selecting 
stars ±0.45 magnitudes from the Hipparcos MS and the distri- 
bution was statistically similar to the MS distribution we show 
here. 

The distributions have inactive peaks of -5.004 and -5.140 
for the MS and SG distributions respectively and the difference 
of -0.136 dex in the \ogR' nK peaks highlight the mean time evo- 
lution of FGK stars when they traverse from the MS across to 
the SG branch. A KS test yields a D-statistic of 0.664 (Fig. [7]), 
which relates to a very low probability (<10~ 32 %) that these 
two populations are drawn from the same parent distribution. 
Utilisi ng the activity-age relation from Mamaiek & Hillenbrand 
(2008) this peak-to-peak difference relates to a time difference 
of +2.5 Gyrs. We do note that there is a lack of good quality 
ages to calibrate the age-activity relationship for the older field 
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Fig. 5. Four separate calibration panels representing four different triangular bandpass FWHM's at different instrumental resolving 
powers. The different coloured data points, linear trends and information in each panel represent the different resolving powers 
highlighted in each panel. From top left to bottom right the FWHM's employed were 1.09, 2.00, 3.00 and 4.00A respectively 
and are shown above each panel. The plots highlight the increased scatter for the lowest resolution data and also we can see the 
decreasing correlation between the FEROS and MW S -indices with increasing bandpass width. 
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population of stars, hence this value may have a fairly high sta- 
tistical uncertainty. We also draw your attention to the discussion 
in S 5 to highlight the limits of this age-activity relation, in par- 
ticular its applicability to evolved SG stars. Given we have es- 
timated masses for all objects by fitting evolutionary tracks, we 
know there is no significant mass offset between the MS and SG 
samples and hence the time evolution value we find here is not 
related simply to the faster evolution of higher mass stars. This 
confirms that there is indeed a continuation of the age-activity 
relationship for stars with ages beyond the age of the Sun, even 
though it may be significantly reduced in comparison to pre-VP 
gap stars, and therefore more work is needed to better constrain 
the age-activity relationship for older field stars. 

Another difference between the two populations appears to 
be the width of the gaussians after the VP gap. The MS inac- 
tive sample has a gaussian sigma of 0.076, whereas the SG sam- 
ple has a sigma of only 0.059, lower by 0.048 when differenced 
in quadrature. This difference in width may indicate that when 
stars transition to the SG branch and their convective envelopes 
deepen then their activities become more stable and hence their 
cycle spans decrease. This could be a direct consequence of the 
increased depth of the convective envelope since the magnetic 
fields may rise to the surface as buoyancy instability is less hin- 
dered, due to the lower density of the envelope material, and 
hence large changes in the magnetic dynamo and wind braking 
mechanism is thus reduced. Studying the long term activity cy- 
cles of a large sample of SGs would allow a detailed look at any 



changes in the dynamo with changing depth of the convective 
envelope , like the A and I ro tation period - activity cycle se- 
quences (Boh m-Vitensdl2007l) . We do note that the SG sample 
spans a different age distribution than the MS sample but only by 
a Gyr or so, which argues in favour of a reduced braking mech- 
anism i.e. the slower a star gets the more difficult it becomes for 
magnetic braking to slow the star's rotation even further. 

A more simple explanation for the increased width of the 
inactive star MS distribution could be through sample selection 
bias. Fig. [8] shows the mean distribution of logR' UK across all 
B - V colours in our range of interest for all dwarf stars in our 
sample (blue histogram) and for only the inactive stars that we, 
and other groups, generally focus on for planet search purposes 
(red histogram), which is more or less stars after the VP gap 
(logR' HK < -4.80 dex). Lower mass and cooler K dwarfs have 
a longer MS lifetime than hotter G dwarf stars and hence the 
coolest K dwarfs will not yet have reached the SG branch. This 
figure confirms that cooler stars are also more active in general 
and if these old K dwarfs are mostly populating the MS then 
they will mainly occupy the region close to the VP gap, giving 
the inactive distribution a wider appearance than the SG branch 
stars that are mostly composed of hotter G dwarfs. 

To test this we decided to look at how the mean activity 
changes as a function of spectral type. In both histograms in 
Fig. [|| the hottest stars (B - V < 0.65) tend towards a flat trend, 
then there appears a small drop in the mean activity of stars for 
later colour indices. Towards the coolest dwarfs the two distri- 
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Fig. 6. The top panel shows the distribution of logR' HK for our 
full sample of stars. Most stars are located around the inactive 
part of the distribution (<-4.8). We note there is a lack of stars 
around the Vaughan Preston gap and then a slight indication of 
the expected secondary active bump in this bimodal distribution. 
We over plot the best fit bimodal function by the dashed curve 
and highlight the reduced x 2 of 2.08 we find. The lower panel 
shows the sample split by main sequence stars (black) and sub- 
giants (green). The subgiants occupy a more inactive state than 
the main sequence stars. 
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Cumulative Chromospheric Activity 
Fig. 7. The cumulative distributions for both main sequence 
(solid curve) and subgiant stars (dashed curve) as a function of 
the cumulative chromospheric activity. The dotted vertical line 
represents the largest deviation between the distributions and 
hence relates to the KS test D statistic. Clearly both these popu- 
lations are not drawn from the same parent distribution at a high 
level of significance. 
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Fig. 8. Histo grams of the mean log/?(,„ as a function of the 
Hipparcos B - V colour index for all the sample (blue) and only 
for the inactive stars (logR' HK < -4.80 dex) located beyond the 
Vaughan-Preston gap (red). Both samples are fiat for the hotter 
stars, yet they diverge when approaching the cooler K stars. 

Table 1. List of FEROS spectrum Binaries 



Binaries 


HIP2368 


HIP33427 


HIP66118 


HIP4062 


HIP39007 


HIP67112 


HIP6155 


HIP45621 


HIP81179 


HIP7109 


HIP51884 


HIP98373 


HIP10365 


HIP53499 


HIP103883 


HIP 14050 


HIP54926 


HIP 103941 


HIP15301 


HIP55304 


HIP106336 


HIP21329 


HIP58132 


HIP1 15342 


HIP22064 


HIP60391 


HIP1 15659 


HIP29772 


HIP65403 


HIP1 17713 


HIP31623 


HIP65548 





butions diverge from each other, with the plot including all stars 
rising again towards the most active mean value of -4.85 and 
the inactive subset's distribution continuing on with a fiat trend, 
within the uncertainties. All uncertainties were taken as the stan- 
dard deviation of the values within each 0.5 dex colour bin, di- 
vided by root-N, where N is the number of stars contained in 
that bin. This change for cool K dwarfs highlights the relatively 
higher fraction of active stars when moving down the spectral se- 
quence. Given this and the large spread of activities for K dwarfs, 
the VP gap may not be a fixed region but changes width with 
spectral type. The gap appears to widen for the coolest stars 
when compared with the hotter objects, indicating that when 
moving down the spectral sequence the decay of activity with 
time is more laboured and therefore there is an increased spin- 
down timescale, similar to the theo rised increased spin -down 
timescale for mid-to-late M stars (see lJenkins et al.ll2009l) . albeit 
with lower significance. 

4.1. Spectroscopic Binaries 

In Table Q] we show our list of double-lined spectrum binaries 
that were discovered in our FEROS spectra, and Fig. shows 
a typical double-lined FEROS spectrum binary (HIP5 1 884; bot- 
tom) compared to a typical single star (HIP105408; top). Since 
we only have single epoch measurements for our sample we can 
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Fig. 9. The top panel shows a typical single stellar spectrum 
HIP 105408 compared to the bottom panel which shows one of 
our detected spectroscopic binaries HIP51884, both represented 
by the blue curves. The region we show is around the lithium 
line and we highlight the rest wavelengths of these lines in red, 
along with iron lines in green and a calcium line in light blue. 
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Fig. 10. The width of the cross-correlation function as a func- 
tion of each star's V - K s colour index. The top panel shows the 
full sample, including rapid rotators and the lower panel shows 
the zoomed region to highlight the slow rotators. The red solid 
curves represent our best fit to the lower boundary for the slow- 
est rotators, along with the 1 <x uncertainties shown by the dashed 
curves. 



not determine orbits for these binaries, yet they provide a good 
list of bright binaries that can be followed up in the future to fur- 
ther tighten the statistics drawn from the distributions of binary 
parameters. Furthermore, with precision spectral deconvolution 
techniques, one can deconvolve these spectra into two single star 
spectra and use these as benchmarks for spectroscopic param- 
eter testing. For instance, if a clean enough deconvolution of 
the spectra can be made then measuring precise metallicities for 
each component can allow a test of such methods, given the stars 
should be coeval and hence underwent the same formation histo- 
ries, assuming both components have not evolved long enough 
to undergo any dredge-up. Finally, we highlight these stars so 
that future planet search projects that focus on single solar-type 
stars will not use precious observing time on these stars. 

5. Rotation Velocities 

Given we have such a rich dataset, we initiated a method to 
extract precise rotational velocities for all our stars. We fol - 
low a similar method to that employed by San tos et alj (|2002), 
whereby we measure the width of the cross-correlation function 
(CCF) that was used to measure RVs for our sample. The CCF 
method is explained in more detail in § 6 and we extract the 
CCF widths and use them to gain an accurate measurement for 
the stellar rotational velocity. 

In Fig. [10] we show the widths of the CCFs for all our target 
stars as a function of their V — Ks colours. V - Ks was used in- 
stead of B - V since with the larger spectral energy distribution 
coverage and lower level of line blanketing the index is less af- 
fected by changes in metallicity and surface gravity and is there- 
fore a better temperature indicator for FGK stars. We can clearly 
see the trend of CCF width tailing off as we move to cooler stars. 
This trend allows us to calculate a lower boundary (cr ) as a func- 
tion of V- Ks, highlighted by the solid curve and also shown by 
the dashed curves are the lcr uncertainties on the fit. The fit is 
a 3rd-order polynomial and is described by Eq 11 [JJ Now we can 
simply take the width of each star's CCF (<x) and by application 



of Eq n |2]we can calculate any star's vsin/. The constant of pro- 
portionality in this equation (A) we s et to be equal to 1 .9±0.1, 
the value found for FEROS spectra bv lMelo et al](l2001l) . 

<x = 8.337-3.632(V-/Q+L540(V-iQ 2 -0.214(V-,K J ) 3 .(l) 



vsin/ = A ycr 2 - cr 2 ,. (2) 

The top panel in Fig.QjJshows the distribution of rotational 
velocities for our sample. The distribution peaks between 2.5- 
3.0 kms -1 . Given that Fig. QJ shows our sample to be mainly 
drawn from stars on or evolved beyond the MS, we expect our 
sample to peak at very low rotational velocities due to magnetic 
braking slowing the stars down throughout their main sequence 
lifetime. The width of the distribution likely reflects the age scat- 
ter of stars, the initial birth rotational velocities, the efficiency of 
the braking mechanism as a function of spectral type and prob- 
ably most importantly the inclination angle of each system. The 
tail of fast rotators are probably a subset of young stars that have 
recently moved onto the MS. 

The lower panel in this figure shows the measured logR' HK 
chromospheric activities for each star as a function of projected 
rotational velocity for MS (open circles) and SG stars (filled 
red circ les). These quant ities have long been known to be cor- 
related dNoves et alJll984h since the magnetic braking mecha- 
nism is powered by the internal rotational dynamo of the star and 
hence as the star ages, the powerful magnetic fields interact with 
the stellar wind, carrying away angular momentum, slowing the 
star, which weake ns the magnetic fields and decrease s the stars 
magnetic activity (Kraftl 119671 : iMontesinos et alj|2001l) . We can 
see the general trend here, albeit with a high degree of scatter 
due in part to the intrinsic variability of a star's chromospheric 
activity level. As expected the majority of evolved SG stars are 
located in the bottom right of the plot with very low activity and 
low rotational velocity. We also highlight the extremes of the VP 
gap by dashed horizontal lines which delimit our active and in- 
active stars. On the right axis we also plot the mean age as a 
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Fig. 11. The top panel shows the histogram of binned rota- 
tional velocities for the whole sample. The sample peaks around 
2.5 kms" 1 with a tail of faster rotating stars. The lower panel 
shows the chromospheric activities as a function of rotational ve- 
locity with the main sequence stars as open circles and subgiants 
are filled red circles. Given these two quantities are correlated, 
due to the wind braking mechanism invoked to explain the ac- 
tivity distribution of such stars, we find an expected relationship 
whereby the stars that are deemed fast rotators are mostly found 
to have high logR' HK activity indices. The dashed lines bound 
the VP gap and the minimum measurable vsinz' is found to be 
1.5kms -1 '. 



function of activity, determined here and in all proceeding plots 
that show ag e, using the latest incarnat i on of the age-activity re- 
lationship in Mam aiek & Hillenbr and (2008). Clearly the bulk 
of this sample consists of slowly rotating, old and inactive stars. 
We note a caveat here in that although our sample range of B — V 
colours are within limits of this relation, our SG star sample is 
not, as these stars are located at least one magnitude above the 
MS. Therefore, we have extrapolated this relationship beyond 
the MS onto the SG branch. Although, the convective envelopes 
of MS stars deepen as they move onto the SG branch we still be- 
lieve an age-activity relationship holds true, even though using 
this relationship may not be strictly correct. This point should be 
remembered in all future discussion comparing ages of SG stars 
against MS stars. 

Our sample consists mostly of late F to early K stars and it is 
necessary to briefly discuss the implications of this effective tem- 
perature range on the activity-rotation relation. Since the chro- 
mospheric activi ty is w ell correlated with the Rossby number 
(R„: lNoves et~ai1ll984 we can look at the difference for a given 
rotational period that this span in temperature will produce in the 
activity-rotation relationship. For the range of spectral types in 
our sample, R is around double the value for the late F's com- 
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Fig. 12. A comparison of our derived FEROS RVs with those 
measured by the GCS. The dot-dashed line represents the 1:1 
relationship and the long dashed line is the best fit to the data. 
The two are indistinguishable highlighting our robust values. 

pared with the early K's. For slowly rotating stars this relates to 
a difference of ~0.7 dex in log/?^, whereby the K dwarfs are 
more active by this amount. All rotational velocities are shown 
in column 6 of Table 4. 

6. Radial-Velocities 

FEROS is known to be stabl e over a fairly long b aseline at bet- 
ter than the ~10ms _1 level dSetiawan et alj|2007h and since we 
observed each star using the simultaneous ThAr mode we are 
able to measure accurate RVs that allow us to determine the full 
kinematic space velocity for each star. In fact we found that the 
scatter in ThAr lamps themselves did not exceed 300ms" 1 for 
our entire sampling baseline of three years, highlighting the in- 
ternal stability of FEROS. We performed the cross-correlation 
method to obtain the absolute RV by cross-correlating against 
stars we had observed that overlapped with the GCS survey and 
which were not found to be binaries since binary motion could 
add large kms" 1 scatter to our calibration. The list of stars we 
used are shown in Table. [2] along with their absolute GCS mea- 
sured RVs. 

V r - Vr,stars ~ Vrfcmps + V n GCS • (3) 

j Templales 

Vr,final=K 7j V r,i- (4) 

templates -_y 

The calibrator stars were all observed with high S/N and 
were used as templates, such that we cross-correlated against 
each of the targets, measured the overall internal FEROS drift 
between each template observation and each star by cross- 
correlating the ThAr orders and subtracted this from the relative 
velocity. Finally we added the GCS measured absolute velocity 
to get 17 independent measurements of the RV for each star for 
which we determined their mean. Eq n s|3]&|4]mathematically de- 
scribe this procedure where V nstars is the relative measured RV, 
Vrjamps is the relative drift correction, V r ,ccs is the measured 
GCS template RV, V r ji na i is the final mean RV and N lemp i a tes 
is the number of template stars used in the calculation of the 
mean. Our uncertainties were derived from the width of the CCF 
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Table 2. RV template stars 



Star 


RVkms 1 (GCS) 


HIP6125 


31.8±2.7 


HIP7693 


26.0±0.3 


HIP11514 


18.3±0.2 


HIP 13889 


11.5+0.2 


HIP 13908 


7.6±0.1 


HIP 14774 


21.4±0.4 


HIP79149 


-52.6±0.2 


HIP81229 


-17.8+0.1 


HIP88650 


14.6+0.5 


HIP90896 


11.6+0.1 


HIP96881 


-10.8+0.2 


HIP98599 


-15.1+0.1 


HIP100359 


12.4+0.3 


HIP 100474 


-1.5+0.1 


HIP 100649 


10.4+0.1 


HIP1 14590 


4.3+0.3 


HIP 114967 


7.8+0.2 
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dTonrv&Davislll979l) and were then propagated through to the 
mean. The vast majority of uncertainties in our sample were be- 
tween 1.6-1.8kms _1 , with a very small tail of higher values. 

Fig.[T2"lshows all our 235 overlapping stars against the GCS, 
including the templates. We find a 1:1 best fit marked by the 
dot-dashed line. The true 1 : 1 relationship is represented by the 
long dashed line and since these two lines overlap to a high de- 
gree this highlights our method is robust with only a few outliers 
(<5%) present in the plot, which are mostly stars with large un- 
certainties from low S/N and/or fairly high rotational velocities. 

The distribution of our RVs are shown in the top panel of 
Fig. [13] As expected from other large samples like the GCS 
we see a well formed Gaussian distribution with a mean around 
10kms~'. The lower panel shows the measured activities plot- 
ted as a function of RV. Again the VP gap region is highlighted, 
along with active and inactive stars. The MS and SG stars are 
shown by black and red filled circles respectively. The distri- 
bution shows a column of stars spread around the mean of the 
overall distribution and then after the VP gap at the inactive side, 
where we see a slightly larger spread in the RVs. This increase 
is at the level of ~10kms~'. It also appears there is a small over- 
abundance of stars clustered around a velocity of ~100kms _1 , 
which could be a small selectional bias. We note that the MS 
and SG stars follow the same distribution in RVs. The radial- 
velocities are shown in column 7 of Table 4. 



7. Kinematics 

The kinematic space motions for our stars are derived using a 
right-handed coordinate system and making use of our measured 
RVs, the Hipparcos parallaxes and proper motions. The U kine- 
matic component is positive in the direction of the galactic cen- 
ter, the V component is positive in the direction of galactic rota- 
tion and W is positive towards the north galactic pole. The galac- 
tic reference system was defined in the equinox B1950.0, so the 
accurate way of obtaining U,V and W is to precess the equa- 
torial coordinates, proper motions and RVs to that equinox and 
then precess the result to the J2000.0 system. As an approxima- 
tion we computed the galactic velocities using the values in the 
J2000.0 equinox and due to the observational uncertainties we 
are confident that our values are precise to better than 5kms _1 
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Fig. 13. The top panel shows the histogram of binned RVs for 
the sample. The sample peaks around 5 kms~' and follows a 
gaussian distribution. The lower panel shows the chromospheric 
activities as a function of RV and age on the right hand >'-axis. 
Open circles are main sequence stars and filled red circles are 
the subgiant stars. Dashed lines bound the active, inactive and 
Vaughan Preston gap stars. We find an increase in the dispersion 
over the gap region of ~10kms _1 . 



despite this approximation. We also employ a correction to the 
local standard of rest given in lDehnenl (fl998). 

Fig. [T4l shows a comparison between the space velocities U 
, V and W obtained in this work and the values published in 
iHolmberg et al.l d2007l) for 231 stars that are common to our 
sample. We can see that the velocities are in good agreement 
with only a few outliers. The standard deviation of the residu- 
als is 3.0, 4.6 and 2.6 kms~' for U , V and W respectively. As 
mentioned above in §6 the RVs are highly precise which is re- 
flected in the low dispersion for the U component. The higher 
dispersion in V can not be explained by errors in the distances 
because we should have seen a higher dispersion in W, which is 
not the case, so the increased scatter may come from the use of 
coordinates in the J2000.0 system. All kinematic velocities are 
shown in columns 8-10 of Table 4. 

The distribution of kinematic velocities can tell a lot about a 
sample of stars and hence we show our kinematic velocity dis- 
tributions in Fig. [15] with U, V, W and total kinematic velocity 
( y/U 2 + V 2 + W 2 ) represented. The upper left panel shows the 
kinematic U component binned into steps of 10 kms -1 . The dis- 
tribution generally follows a broad Gaussian profile or a sine 
function, but given that this is a biased sample in general, the 
overall shape does not fully follow the true distribution of dwarf 
and SG stars in the solar ne ighbourhood drawn fr om a kinemati- 
cally unbiased sample (see Holmberg et al. 2007). However, we 
see that it does broadly conform to a distribution that has been 
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Fig. 14. A comparison between our measured UVW kinematic velocities and those of the GCS, from top to bottom respectively. All 
three also show the 1:1 relationship (red dot-dashed line) and the best fit to the data (blue dashed line). All three agree with those 
measured by the GCS with only a few outliers. 



drawn from a Schwartzchild distribution function (SDF). The 
W component (lower left) also appears to follow a SDF hav- 
ing a fairly Gaussian shape. However, the V component (upper 
right) appears to have a shallow/slow rise to a peak and then 
a fast drop off at greater than -lOkms -1 . The skewness in this 
distribution, which clearly is not SDF-like, comes from the ve- 
locity dependence of V on our sample of stars, as a function of 
galactocentric distance. The density of disk stars increase expo- 
nentially towards the galactic center, i.e. inside the Sun's orbital 
circle around the galaxy, and the velocity dispersion of stars also 
increases towards the center of the galaxy, meaning we expect 
a higher fraction of stars to visit the solar neighbourhood from 
smaller galactic radii. A phenomenon known as the asymmetric 
drift tells us that the mean rotational velocity of a group of stars 
will lag behind the local standard of rest more and more with in- 
creasing velocity dispersion, or random motion within the pop- 
ulation. Therefore, we would expect to find an o verabundance 
of star s with lower V-type kinematic motions (see iBinnev et al.l 
2000b). Finally the total kinematic velocity distribution (lower 
right) has a sharp rise at low velocities followed by a general 
shallower drop off towards the highest kinematic velocities. 

An interesting sample distribution to investigate is to study 
any correlations between the chromospheric activities for solar- 
type dwarfs and SG stars. Fig. [16] shows all the four kinematic 
velocities highlighted above plotted against both the sample 
logR' HK and the estimated mean age, w hich we recall was taken 
from the age-activity relationship of Mamaiek & Hillenbrand! 
(2008). We note that the SG spread in kinematic space is no dif- 
ferent from MS stars beyond the VP gap region. We also see 
that in all panels for each velocity, there is a kinematically con- 
densed region with high activity, spreading out into a kinemat- 
ically broad region at low activity. In fact, if we plot the upper 
and lower boundaries of the VP gap region we see this correlates 
well with these two kinematic regions, particularly the step to- 



wards a kinematically broad sample for inactive stars. This step 
to a kinematically broad sample is apparent in all plots, but is 
particularly prevalent in the V and total kinematic velocity plots. 

This result would indicate that there is a statistical corre- 
lation between stellar activity and stellar kinematic velocity, 
whereby the young active stars still retain their birth bulk kine- 
matic velocities up to the VP gap, evidenced by the age of the 
entrance onto the VP gap being around 1 Gyrs which is the age 
by which stellar kinematics have thermalised enough to show no 
signa ture from their initial moving group (MG) (e.g. lClarke et al.l 
2010). The distributions then show a slow kinematic transition 
until an age of around 3-4 Gyrs where the velocities spread out 
to fill the kinematic parameter space. This sudden increase in 
the spread of velocities also correlates with the end of the VP 
gap region, telling us there may be a correlation between stellar 
bulk motion and stellar magnetic activity, depending on where 
the exact edge of the VP gap is located. 

To better illustrate this result we show Fig. [17] where the up- 
per panel shows the standard deviation of the RV measurements 
along with the U, V and W kinematic velocity components and 
binned as a function of chromospheric activity. In general for 
these quantities there is a flat or slow rise in the distributions until 
the lower edge of the VP gap, when there is a step function up to 
higher dispersion followed by a flat trend. The lower panel com- 
bines all the kinematic standard deviation distributions to better 
highlight this trend and with higher precision which gives three 
times the spread information per activity bin. The uncertainties 
come from Poisson statistics and show that the step is signifi- 
cant here at the ~2cr level. Given the apparent strength of this 
result we seek a model to describe why the chromospheric ac- 
tivity is correlated with the kinematic space motion for the older 
field population of solar type stars i.e. the large increase in space 
motion for stars with activities below -4.85, and we speculate on 
such a model here. 
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Fig. 15. The kinematic velocity distributions for our sample. The U (top left) and W (bottom left) velocity distributions appear 
symmetrical around peaks just off zero. Whereas the V (upper right) and total kinematic velocity distribution (lower right) are far 
from symmetrical. The V distribution shows a fairly high fraction of high proper motion objects moving against the plane of galactic 
rotation. 
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Fig. 16. The distributions of chromospheric activity against kinematic space motion with main sequence stars as open circles and 
red filled circles are subgiants. The bimodal activity clusters of stars can be discerned in these plots with a cluster of active and 
inactive stars, bounded by the dashed lines. Intriguingly the inactive cluster, after the Vaughan-Preston gap, seems to correlate with 
the dispersing of stars in the galactic disk. Such a result indicates there may be connection between stellar activity, stellar rotation 
and stellar kinematics. The green shaded region in the V and total velocity plots visually highlights useful parameter space for using 
kinematics to select inactive stars. 
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Fig. 17. The top panel shows histograms of the standard devia- 
tion of RV, U, V and W in binned activity regions, along with 
the average uncertainty. This plot better highlights the increase 
in the dispersion of kinematic motion vectors as a function of 
decreasing chromospheric activity, and hence increase in time. 
The step up to large dispersion and a flat distribution is seen in 
all histograms. The lower panel shows the binned totals of the 
standard deviations for U,V and W space velocities. This allows 
a clearer picture of the step after the Vaughan-Preston gap re- 
gion. 



7.1. Model Scenarios 
7.1.1. Magnetic Saturation 

Many previous works have studied the phenomena of satura- 
tion of the activity indicators of dw arf stars and models invoking 
a satu ration of the stellar dynamo (ICharbonneau & MacGregon 
|1992|) . a change in the relationship bet ween the ac tivity indi- 
cators and the magnetic field strength dVilhulll984l) or simply 
that the saturation arises through o ther physical means (e.g. 
ISolanki et al.lll997llRvan et alj|2005l) . Whatever the mechanism 
that produces the saturation, it is well established that saturation 
of magnetic activity is a key element of stellar evolution. We 
can clearly see the presence of saturation in the bottom panel of 
Fig. QT| where there are many stars with strong magnetic activity 
that exhibit a range of vsinz's. 

This saturation, if ubiquitous, could lead to the kinematical 
distributions we see in Fig. [16] since we could have a pile-up 
of stars above the VP gap which are in the process of spinning 
down but are still in the regime dominated by the saturation of 
magnetic activity. After the stars reach a rotational velocity that 
is below the saturation limit, they then begin the transition across 
the VP gap region until they reach the inactive phase of their evo- 
lution. Given that it takes a long time to drive a star's rotational 
velocity from the typical rotation velocity at a logR' HK of -4.85 
(~3kms~') down to essentially zero, there is a pile-up of stars 



with weak magnetic fields and hence inactive chromospheres, 
somewhat conforming to the distributions we see Fig. [16] if the 
saturation limit occurs across a spread of different ages because 
the stars begin their life with a large spread of rotational veloci- 
ties. 



7.1.2. Residual Molecular Gas 

From the age estimates in Fig.[l6]we see that the end of the VP 
gap and the kinematic scattering first occur at ages around 3- 
4 Gyrs. If we look at the beginning of the VP gap, we see this 
occurs at ages around 1-2 Gyr or so. Since this is aroun d the 
age of the oldest MGs (e.g. HR1614 [DeSilvaet al J 120071) . we 
might envisage that this active subset are artificially held in a 
fast rotating active state through accretion of small amounts of 
residual gas from the remnant molecular cloud from which they 
formed. The stars that have moved far enough away from their 
point of origin are not embedded in any gas and they quickly 
transition across the VP gap. Such a scenario would not require 
any complex changing of the magnetic dynamo since the active 
bump is simply an artifact of an external source driving the ro- 
tational dynamo within. This would suggest that the active part 
of the bimodal activity distribution represents the actual spread 
of zero-age main sequence rotational velocities and after the gas 
has fully dissipated the rotational energy is no longer available 
from accretion and the velocities begin to decay. 

The inactive bump then represents the pile-up of objects after 
they have quickly transitioned from a magnetically active state 
to a magnetically quiescent state. The timescale between when 
a star is free from any residual gas from its stellar nursery and 
when it is kinem atically thermalised due to disk heating mecha- 
nisms is similar dDe Simone et al.|[2004l) . This may indicate that 
disk heating has a direct effect on stellar magnetic fields. It could 
be that once a star is free from the residual molecular cloud 
gas from which it formed, the time for transition to the inac- 
tive phase of it's activity lifetime is a direct consequence of the 
stellar disk environment in which it moves through. The spiral 
density waves and grav itational potentials within the galaxy (e.g. 
iDe Simone et al.ll2004l) actually work to slow a star's rotational 
velocity and hence drive a less powerful magnetic field. 



7.1.3. Planetesimal Accretion 

We discuss this low level accretion of gas in terms of the resid- 
ual molecular gas since results from the Spitzer Space Telescope 
suggest that beyond an age of ~10 Myrs there are no primordial 
disks remaining around weak-lines T-Tauri stars (Wahh ai et alj 
2010). However, there is a transition between primordial disks 
and the onset of debris disks which are found a round 10-20% of 
main sequence stars from Spitzer studies (e.g. Silverston e et al.l 
120061 iTrilling et alJj 2008). This could indicate that stars are be- 
ing held at high rotation early in their life due to the accre- 
tion of planets or rocky debris material leftover from the planet 
formation process. However, to hold stars at high rotation for 
so long, probably requires a dynamical scenario different from 
the proposed planet mig ration process through disk migration 
dLin & Papaloizou 1986), given the disks are gone. Possibly a 
planet-planet scatte ring like scenario c ould yield the necessary 
accretion required (IRasio & Fordlll996l) . 

The planet-planet scattering process in a gas free environ- 
ment can explain some i nteresting properties o f the current dis- 
tribution of exoplanets (Chatteriee et al. 2008) and observation- 
ally it does appear to play some part in sculpting planetary sys- 
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tems dTriaud et al.ll2.Qldl) . If this is the case, and since we know 
planet formation is an integral part of the star formation and early 
stellar evolution process, then it stands to reason that dynamical 
formation of planets will affect their host stars to som e degree. 
An ex ample of this is the current model proposed by iBouvierl 
( 2008 ) to explain the observed depletion of lithium in planet host 
stars (Gonzalez & Laws 2000; Israelian et al . 2009). Therefore, 
it could be that stars with ages below ~1 Gyr are accreting plan- 
ets/planetesimals, transferring some angular momentum onto the 
host star and once the system is dynamically stable the star is free 
to rotationally stabilise and follow the evolution of the other two 
scenarios mentioned above. If this scenario is true then it allows 
us to put observational limits on the timescale by which planet- 
planet scattering models must work and this timescale agrees 
well with the timescale of ~10 8 yrs for planet-planet scattering 



set out in Matsumura et al 

We also briefly mention to what degree we might expect 
planetesi mal accretion from the current ensemble of detected 
planets. iHoward et al.l(l20 10) recently analysed the Keck sample 
of 166 stars and have suggested that 1.2±0.2% of stars host hot- 
Jupiters with orbital periods less than 50 days. However, once 
we look at planets with masses between 0.5-2 M e then the oc- 
currence rate is found to be 23+|q% orbiting Sun-like stars in this 
period domain, all following a power law described by d//dlogM 
= 0.39M~ 048 . Previous studies of chromospheric activity have 
shown the fraction of active stars in a solar-type sample in the so- 
lar neighbourhood is found to be ~27% (see Henry et al. Fig. 7). 
This number is in stark agreement with the Keck number of low 
mass bodies on short period orbits and could be pointing towards 
planetesimal accretion as being the cause of the active popula- 
tion of solar-type stars in the solar neighbourhood if we assume 
a large number of these bodies were brought to their current 
orbits by dynamical processes. This would only make sense if 
the other ~70 percent without short period planets to disrupt or 
accrete were already further down the activity evolution scale, 
meaning the age-activity correlation would be affected by intro- 
ducing a large scatter into this relationship. Although it could be 
that these other stars did have planets/planetesimals yet they are 
gone since they were accreted, ejected or disrupted by dynamical 
int eractions. 

iGuillochon et al.l (1201 Ol) have modelled multi-orbit encoun- 
ters of planetary bodies with masses M p >0.1 Mj including tidal 
effects and have shown that ejection, disruption or collision of 
planetary bodies can inject a large fraction of angular momen- 
tum onto the host star, depending on the initial orbital radii and 
eccentricity. Their simulations show that ejected planets can im- 
part almost half of their mass onto the central star, completely 
disrupted planets can also impart around half of their mass onto 
the star and accreted planets can impart anywhere from half to 
all of their mass onto the host star. They find that ejection or dis- 
ruption can deposit a Sun's worth of angular momentum onto the 
host star and some 10% of stars in their simulations are found to 
have three times the solar spin rate after disruption. Given com- 
plete accretion is found to occur twice as often as ejection or 
disruption then clearly the infall of planetary /rocky material can 
have a significant affect on the stellar spin rate and the timescale 
whereby such dynamical evolution works is in agreement with 
the timescales where major changes occur in the chromospheric 
activity distribution i.e. the beginning of the VP gap region. 

In addition to the model scenarios we lay out above, we high- 
light more practically just how kinematics can be used to select 
good planet search candidate stars. The green regions in the V 
(top right) and total velocity planets (bottom right) are regions 
bounded by velocities of <-50kms~' and >70kms _1 respectively. 
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Fig. 18. Binned total kinematic velocities for our sample as a 
function of age derived using the chromospheric activities. The 
uncertainties are from Poisson statistics. The top panel shows 
the fit where the bins contain equal numbers of stars and the 
lower panel is binned in 1 Gyr intervals. The solid curve rep- 
resents the best fit power law, parameterising the disk heating 
exponent as a function of time. The dashed line is the best fit 
t heoretical disk heating model with a power law index of 0.349 
dAumer & Binnevll2009l) . 



Simply selecting MS or SG stars with such velocities allows a 
high fraction of inactive stars to be selected, stars which give 
the best for precision RV surveys. The fraction of stars in the 
kinematic V plane less than or equal to -50kms _I and below the 
VP gap is over 93%, and for the total velocity we find a similar 
value for stars greater than or equal to 70kms~'. This relates to 
23% and 28% of the total number of stars beyond the VP gap re- 
gion, a high fraction considering the number of such stars in the 
Hipparcos or Tycho catalogues. If we extend the total velocity 
value down to 60kms~ 1 we then pick up 45% of the total num- 
ber of inactive stars but with 12% contamination of stars above 
the VP gap. The value of this selection is that the V component 
does not require any spectra and can be ready measured from the 
Hipparcos catalogue and also the total velocity com ponent can 
be useful for planet search surveys, like the AAPS (iTinnev et al.l 
2002; Jenkins et al. 2006), that do not cover the CaHK region as 
part of their doppler spectra. 

7.2. Disk Heating 

In Nordstrom et al. and Holmberg et al. a magnitude limited 
effort was made to better constrain the disk heating power 
law function, a fundamental parameter that governs the kine- 
matic populations of stars in the galaxy. As large structures 
like giant molecular clouds and spiral arms heat the disk of 
the galaxy by adding gravitational potentials to the disk, this 
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energy is transferred to kinetic energy in the form of stellar 
space velocities and hence studying the age-velocity relation- 
ship (AVR) can lead to a constrained empirical measurement 
for this parameter. Nordstrom et al. found the parameter to 
be 0.34+0.05, whereas Holmberg et al. found a value of 0.40, 
both in close ag reement with t he pred icted theoretical value of 
0.33±0.03 from B innev et al] (l2000al) and the latest prediction 
of 0.349 (Aumer& Binnev 2009 using the new Hipparcos re- 
duction (Ivan Leeuwenll20 1 Oh and updated isochrones. 

All above mentioned disk heating exponents were derived 
from isochrone fitting, however in the past, AVR's drawn 
from chromospheric activity values did not give heating func- 
tions in good agreement with those predicted from models. 
lHanninen & Flvnnl (120021) show a list of values for the heat- 
ing function and the two drawn from activity-age relations were 
found to be fairly divergent from each other and not in agree- 
ment with the isochrone fitting procedure. Values of 0.26±0.01 
and 0.59+0.04 were found usin g chromospheric activities from 
Hanninen et al.'s own group and lFuchs et al.l (120011) respectively. 
However, the 0.26 value was dependent on binning of the his- 
togram, which they set to ensure the bins contained around the 
same number of stars. In Fig. [18] we show our fit to the AVR 
where we plot the total velocity dispersion against time using 
two separate binning methods. 

We utilised all our dataset in this analysis and, as before, 
made use of the latest age-activity relationships to generate our 
empirical AVR. The top panel shows the data for an even num- 
ber of stars in each bin and the lower panel is the data binned in 
time with bin widths of 1 Gyr. The solid best fit power laws give 
rise to a disk heating function of 0.331+0.048 and 0.337+0.045 
for the top and bottom panels respectively, in good agreement 
with the values derived using isochrone fitting. We also plot on 
both the latest best fit theoretical model from Aumer & Binney 
(dashed curves), where we set the power law index to their de- 
rived value of 0.349 and then minimise the offset. We clearly see 
good agreement between our empirical value and that found by 
theory. 

We now note some caveats. The fits we have shown in Fig.fTSl 
relate to only ages between 1-9 Gyrs, where we have dropped out 
the outer most bins. We introduced this drop out since we have 
a number of biases and incompleteness in this analysis. We as- 
sume a reddening function equal to zero for all of our sample 
which will move the position of stars on the HR-diagram a little 
in our selection given a large fraction of our sample are located 
at distances greater than 70pc. For in stance, this will shift the 
position of Parenago's discontinuity (lParenagolll950l) : the dis- 
continuity being the sharp end of the increase in total veloc- 
ity dispersion with B - V colour and hence age. The youngest 
stars are those just evolved onto the MS and hence reddening 
should have an adverse affect on these with the introduction of 
stars not yet evolved onto the MS. Conversely, the same for the 
oldest and reddest stars in our sample, which will be affected 
most by the lack of reddening correction. We plan to revisit the 
AVR issue in the future since we are currently in the process 
of refining a new method for measuring precise atomic abun- 
dances for these FE ROS stars by spectral synthesis fitting (see 
lPavlenkoetaU2010l) and since the distribution functions of stel- 
lar p opulations are related to properties such as metallicity and 
age (iBinnevlbOlOl) we can re-evaluate the AVR as a function 
of atomic abundance and try to constrain the dependence of the 
disk heating parameter on such properties. 



8. Summary 

We have spectroscopically analysed a sample of southern FGK 
MS dwarfs and SG stars to better understand stellar chromo- 
spheric activities and kinematic space motions. In the process of 
this we studied a number of ways to calibrate activities (logR' nK ) 
onto the commonly used Mt. Wilson system of measurements 
and found that for resolving powers above ~10'000-20'000 the 
rms scatter around a linear calibration is essentially the same. 
Also it only really escalates for resolving powers below ~2'500, 
meaning even moderate resolutions can provide highly accu- 
rate logR' HK indices. In addition, we examined the need to fully 
mimic the Mt. Wilson setup synthetically on ID spectroscopic 
datasets and found that changing from triangular Ca II HK core 
bandpasses to square core bandpasses is negligible at moderate 
to high resolution. 

Next we compared our new activities to those already in the 
literature to look for any zero point offsets. Given we have at- 
tempted to calibrate our activities using long term stable stars as 
our standards, such a test should provide a robust examination of 
drift changes inherent in older a ctivity s t udies. We find no offset 
between our dataset and that of Wright (2004), however we see 
a small in dication of an offset between our data and that from 
iGravl d200l and a significant offset between our data and that 
from lHenrv et al.l (Q996). It seems clear that the offset between 
our data and that of Henry et al. is due to drift of the calibration 
stars used in Henry et al. as we found no offset against Henry 
et al. in Paper I when we calibrated using similar calibrators to 
Henry et al. We note that this point should be revisited in the 
future with a larger sample of long term stable calibrator stars. 

We also looked at both MS stars and SG stars separately and 
could show that the age-activity relationship does indeed con- 
tinue for these stars which are older than the Sun. When we look 
at the two populations we can show they are not drawn from the 
same parent population and also the mean differences between 
the samples indicate that these SGs are around 2.5 Gyrs older 
on average. Also the SG distribution and the MS star distribu- 
tions have different Gaussian widths. This indicates that when 
stars transition to the SG branch and their convective envelopes 
deepen then their activities stabilise and hence their cycles are 
minimised. An alternate possibility is that there is a pile-up 
around a minimum logR' nK which does not change much since 
the rotational velocity is much lower and approaching zero. Also 
there is a small indication of an increased spin-down timescale 
for K dwarfs when compared to earlier F and G stars. 

We looked at the kinematic space motions of our sample and 
in particular how the kinematic distributions look as a function 
of chromospheric activity. There appears to be a correlation be- 
tween activity and kinematic space motion, however it is diffi- 
cult to rule out a third party correlation factor here. If these two 
are indeed correlated we speculate on models to explain this, 
from saturation of the activity indicators to influences by exter- 
nal sources such as accretion of residual gas from the formation 
of the star cluster, galactic potentials such as spiral density waves 
or accretion of planets or planetesimals. 

Finally, we applied the latest age-activity relations for our 
sample to empirically constrain the disk heating parameter from 
the age-velocity relationship. We find the best fit power law to 
our large data set as having an exponent of 0.337+0.045, in ex- 
cellent agreement with values derived from isochrone fitting and 
theoretical models. 
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Table 3. List of FEROS activity calibrators 



Star B-V V S FE rqs S M w log^HK vsim (kms" 1 ) RVCkms" 1 ) UCkms" 1 ) VCkms' 1 ) WCkms' 1 ) 



Baliunas et al. (1995) 



HIP 13702 


0.471 


5.58 


0.137 


0.172±0.004 


-4.87 












HIP69536 


0.537 


5.53 


0.105 


0.136±0.003 


-5.16 


4.9 


-39.8±1.7 


-39.0±0.9 


-32.5+0.8 


-26.0±1.6 


HIP 112935 


0.487 


5.16 


0.113 


0.145±0.004 


-5.06 


3.9 


11.4+1.7 


-58.1 + 1.2 


-6.9+1.3 


-33.8+1.3 


HIP 112935 


0.480 


5.16 


0.111 


0.142±0.004 


-5.09 


3.9 


11.4+1.7 


-58.1 + 1.2 


-6.9+1.3 


-33.8+1.3 



Lockwood et al. (2007) 



HIP7276 


0.639 


5.75 


0.105 


0.136±0.003 


-5.18 


3.9 


-15.3+1.7 


-8.1±0.6 


-26.7±0.6 


14.3±1.6 


HIP7276 


0.639 


5.75 


0.106 


0.137±0.003 


-5.17 


3.9 


-15.3+1.7 


-8.1±0.6 


-26.7±0.6 


14.3+1.6 


HIP12114 


0.918 


5.79 


0.197 


0.243±0.006 


-4.86 


1.7 


25.4±1.6 


-76.3+1.1 


0.3±0.3 


32.4±1.2 


HIP 13702 


0.471 


5.58 


0.137 


0.172±0.004 


-4.87 












HIP16537 


0.881 


3.72 


0.320 


0.387±0.008 


-4.58 


1.9 


15.9+1.6 


-3.2±1.0 


7.1±0.3 


-20.3±1.2 


HIP 19859 


0.570 


6.32 


0.239 


0.292+0.006 


-4.49 


2.4 


-7.6±1.7 


14.5±1.4 


-0.5±0.2 


-9.2±0.9 


HIP30545 


0.564 


5.88 


0.110 


0.141±0.004 


-5.12 


5.2 


46.8±1.7 


-17.3+1.6 


-65.6±1.5 


12.4+0.5 


HIP74975 


0.540 


5.04 


0.108 


0.138±0.004 


-5.13 


1.7 


53.8±1.7 


90.2±1.6 


-13.4+0.3 


-10.4±1.6 


HIP107350 


0.587 


5.96 


0.268 


0.326±0.006 


-4.43 1 


3.0 


-17.1±2.2 


-14.6±0.7 


-21.5+1.8 


-10.8+1.1 


HIP107350 


0.587 


5.96 


0.266 


0.324±0.006 


-4.43 1 


3.0 


-17.1±2.2 


-14.6±0.7 


-21.5+1.8 


-10.8+1.1 


HIP 110785 


0.519 


5.76 


0.107 


0.138±0.003 


-5.14 


8.4 


-13.9+1.9 


-52.7±3.2 


-14.0±1.3 


-13.6±2.0 


HIP 112935 


0.487 


5.16 


0.113 


0.145±0.004 


-5.06 


3.9 


11.4+1.7 


-58.1 + 1.2 


-6.9+1.3 


-33.8+1.3 


HIP 112935 


0.480 


5.16 


0.111 


0.142±0.004 


-5.09 


3.9 


11.4+1.7 


-58.1 + 1.2 


-6.9+1.3 


-33.8+1.3 



Note the overlapping calibrators between the Baliunas et al. and Lockwood et al. studies and the multiple observations. 
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Table 4. FEROS activities, rotational velocities, radial-velocities and kinematic space motions. 



Star 


B—V 


V 


Smw 




vsin; 


RV 


U 


V 


W 






mags 




kms -1 


kms -1 


kms -1 


kms -1 


kms -1 


HIP72 


0.671 


8.97 


0.146±0.004 


-5.10 


2.1 


-52.1 + 1.6 


-48.9±5.4 


-97.9±9.6 


19.8+3.8 


HIP81 


0.642 


8.57 


0.168±0.004 


-4.94 


2.0 


-0.2+1.6 


49.6±2.7 


-10.8+0.9 


-5.7+1.5 


HIP 135 


0.620 


8.64 


0.195±0.004 


-4.80 


2.2 


-7.8+1.6 


9.2+0.6 


-26.1 + 1.6 


-6.3+1.6 


HIP599 


0.599 


8.23 


0.157±0.004 


-5.00 


1.2 


10.1 + 1.6 


15.8+0.9 


11.1+0.8 


-7.9+1.6 


HIP772 


0.687 


8.52 


0.152+0.004 


-5.06 


2.1 


-26.1 + 1.6 


3.9+0.6 


-6.7+0.4 


27.6+1.6 


HIP846 


0.578 


8.92 


0.165+0.004 


-4.94 


1.0 


-12.9+1.6 


-67.8±6.4 


-12.1+0.9 


8.1 + 1.6 


HIP 1000 


0.707 


8.73 


0.175+0.004 


-4.94 


7.0 


34.5+1.8 


-40.5±3.8 


-51.9±5.0 


-46.8+2.1 


HIP 1173 


0.657 


9.18 


0.172+0.004 


-4.93 


1.7 


18.8+1.6 


-1.8+0.7 


-24.1+2.2 


-16.8+1.6 


HIP 1567 


0.575 


8.49 


0.151+0.004 


-5.03 


4.1 


21.2+1.7 


11.3+0.7 


-19.0+1.1 


-12.6+1.6 


HIP 1683 


0.647 


8.99 


0.151+0.004 


-5.06 


2.4 


43.4+1.7 


16.4+0.7 


-35.7±2.2 


-27.5+1.8 


HIP1712 


0.532 


8.56 


0.144+0.003 


-5.08 


4.0 


-40.4+1.7 


-18.2+1.3 


12.8+1.1 


37.0+1.7 


HIP 1803 


0.659 


6.39 


0.337+0.007 


-4.45 


6.2 


-2.7+1.8 


-35.7+0.6 


-14.6+0.5 


-0.0+1.7 


HIP1914 


0.619 


8.30 


0.191+0.004 


-4.82 


3.3 


8.9+1.7 


8.9+0.8 


-23.4+1.4 


14.1 + 1.5 


HIP 1937 


0.708 


8.81 


0.131+0.003 


-5.22 


2.0 


3.7+1.6 


0.6+0.7 


-3.9+1.1 


-1.5+1.0 


HIP 1970 


0.843 


7.63 


0.236+0.005 


-4.81 


3.2 


1.2+1.7 


-34.5+2.8 


-18.0+1.5 


-5.6+1.6 


HIP 1977 


0.564 


8.68 


0.154+0.004 


-5.01 


3.0 


2.1 + 1.7 


-45.0+3.9 


-40.4+3.4 


-2.8+1.5 


HIP2066 


0.583 


8.25 


0.167+0.005 


-4.93 


2.6 


-23.9+1.7 


-9.1+0.7 


-24.0+1.2 


18.4+1.6 


HIP2311 


0.840 


9.34 


0.170+0.004 


-5.01 


0.8 


-33.0+1.6 


-29.9+2.1 


-41.7+2.1 


24.4+1.6 


HIP2318 


0.602 


8.82 


0.173+0.004 


-4.90 


1.4 


-11.5+1.6 


17.7+1.5 


3.9+0.3 


14.0+1.6 


HIP2542 


0.537 


8.69 


0.146+0.004 


-5.07 


3.1 


-0.4+1.7 


-19.8+2.1 


-16.4+1.8 


0.3+1.5 


HIP2574 


0.735 


8.90 


0.148+0.004 


-5.09 


2.4 


-25.4+1.6 


-31.5+3.5 


-12.9+1.9 


22.6+1.7 


HIP2766 


0.587 


8.62 


0.152+0.004 


-5.03 


2.5 


-1.9+1.7 


10.8+1.1 


-31.3+2.9 


2.6+1.7 


HIP2864 


0.551 


8.83 


0.160+0.004 


-4.96 


2.1 


51.9+1.7 


55.1+4.2 


0.7+1.1 


-43.3+1.7 


HIP2902 


0.824 


7.94 


0.133+0.004 


-5.19 


2.8 


5.9+1.6 


14.0+1.1 


-16.0+1.3 


-6.7+1.6 


HIP2941 


0.715 


5.57 


0.169+0.004 


-4.97 


1.2 


18.5+1.6 


-88.1 + 1.9 


-54.2+1.2 


-24.2+1.6 


HIP3028 


0.846 


9.21 


0.194+0.005 


-4.93 


2.0 


33.1 + 1.6 


-30.3+1.4 


10.3+0.4 


-28.7+1.6 


HIP3148 


0.584 


8.76 


0.277+0.006 


-4.53 


3.0 


5.1 + 1.7 


-27.4±2.5 


9.1 + 1.0 


-14.2+1.8 


HIP3185 


0.718 


6.14 


0.153+0.004 


-5.06 


1.7 


-46.2+1.6 


-47.4+1.0 


-90.1 + 1.8 


39.5+1.6 


HIP3238 


0.640 


9.36 


0.179+0.004 


-4.89 


2.7 


35.0+1.6 


62.8±3.4 


4.3+1.8 


-18.5+1.3 


HIP3238 


0.640 


9.36 


0.180+0.004 


-4.88 


2.7 


35.0+1.6 


62.8±3.4 


4.3+1.8 


-18.5+1.3 


HIP3292 


0.531 


8.77 


0.168+0.004 


-4.90 


1.6 


-2.7+1.7 


-42.0+3.3 


23.8+1.9 


-18.5+2.2 


HIP3443 


0.589 


8.57 


0.157+0.004 


-4.99 


3.7 


7.3+1.7 


6.7+0.7 


-5.4+0.6 


-7.6+1.7 


HIP3605 


0.626 


9.36 


0.153+0.004 


-5.04 


2.1 


68.9+1.6 


81.6+17.3 


24.8+3.6 


-70.2+1.7 


HIP3643 


0.569 


8.63 


0.165+0.004 


-4.94 


2.6 


0.0+1.7 


20.2+1.1 


-14.4+0.8 


3.6+1.7 


HIP4194 


0.722 


8.92 


0.254+0.005 


-4.67 


1.4 


-1.1 + 1.6 


-27.6+1.8 


-44.7±2.9 


-0.3+1.6 


HIP4195 


0.642 


8.69 


0.166+0.004 


-4.96 


1.3 


14.1 + 1.6 


-1.1+0.3 


-79.6+5.6 


-17.3+1.6 


HIP4242 


0.816 


8.94 


0.137+0.004 


-5.17 


2.7 


-1.3+1.6 


-18.4+1.6 


-51.1+4.4 


-3.4+1.7 


HIP4403 


0.542 


8.35 


0.149+0.004 


-5.04 


2.2 


9.9+1.7 


-35.3±2.7 


-13.5+1.4 


-6.8+1.6 


HIP4420 


0.568 


8.88 


0.165+0.004 


-4.94 


2.5 


-4.4+1.7 


-23.9±2.1 


20.5+1.8 


6.4+1.7 


HIP4864 


0.619 


8.46 


0.157+0.004 


-5.00 


2.3 


60.3+1.7 


-55.7+4.1 


-74.6±2.8 


-48.2+1.4 


HIP4951 


0.665 


9.20 


0.149+0.004 


-5.07 


2.5 


-4.1 + 1.7 


28.5+3.8 


-23.7+3.1 


-4.2+2.0 


HIP4981 


0.577 


9.11 


0.165+0.004 


-4.94 


1.6 


-6.6+1.6 


2.9+0.3 


9.2+0.7 


5.8+1.6 


HIP5031 


0.801 


9.15 


0.182+0.004 


-4.95 


0.7 


-14.5+1.6 


48.3+2.0 


-2.2+0.5 


0.6+1.5 


HIP5189 


0.606 


8.20 


0.153±0.004 


-5.03 


5.3 


8.5+1.7 


-15.5+1.1 


-20.1 + 1.8 


-11.9+1.6 


HIP5311 


0.561 


9.37 


0.179+0.004 


-4.85 


2.7 


-23.9+1.7 


-12.6+1.4 


7.1+0.5 


22.3+1.6 


HIP5462 


0.672 


8.80 


0.376+0.007 


-4.40 


3.5 


0.5+1.7 


-0.3+0.5 


1.5+0.9 


-1.8+1.3 


HIP5549 


0.602 


8.78 


0.175+0.004 


-4.89 


2.3 


-40.7+1.6 


-45.2+1.7 


-39.3+4.0 


85.2+3.6 


HIP5697 


0.685 


8.95 


0.167+0.004 


-4.97 


2.1 


-6.4+1.6 


45.2+2.5 


12.0+0.9 


-4.4+1.6 


HIP5740 


0.603 


9.37 


0.156+0.004 


-5.01 


2.2 


-13.7+1.7 


6.3+0.7 


-15.6+1.7 


15.0+1.6 


HIP5769 


0.544 


8.69 


0.168+0.004 


-4.91 


6.4 


7.3+1.8 


-0.4+0.6 


-10.3+1.3 


-9.3+1.7 


HIP5817 


0.762 


9.03 


0.158+0.004 


-5.04 


1.9 


55.8+1.6 


24.5+0.7 


-113.4+4.9 


15.6+3.6 


HIP5831 


0.662 


9.12 


0.157+0.004 


-5.02 


2.0 


-38.2+1.6 


-19.1+2.1 


3.2+0.3 


39.1 + 1.6 


HIP6011 


0.542 


8.20 


0.175+0.004 


-4.87 


4.0 


9.7+1.7 


15.0+0.9 


-0.8+0.3 


-9.8+1.7 


HIP6024 


0.614 


8.71 


0.154+0.004 


-5.02 


2.5 


37.4+1.6 


17.3+0.7 


-60.4+2.8 


-2.8±2.2 


HIP6044 


0.724 


9.30 


0.138+0.004 


-5.17 


2.9 


-3.2+1.7 


-29.4+5.6 


-10.1+2.0 


6.3+1.7 


HIP6074 


0.660 


9.43 


0.147+0.004 


-5.09 


3.6 


21.5+1.7 


-25.9+4.3 


-21.4+2.2 


-19.0±1.6 


HIP6100 


0.807 


7.93 


0.144+0.004 


-5.12 


3.2 


-3.3+1.7 


8.0+0.8 


-50.1±5.0 


2.7+1.6 


HIP6125 


0.797 


8.72 


0.148+0.004 


-5.10 


3.0 


31.5+1.6 


-64.8+10.2 


-22.6±3.5 


-24.3+2.0 


HIP6158 


0.716 


8.20 


0.159+0.004 


-5.02 


4.0 


13.6+1.7 


40.4+4.1 


9.5+0.8 


-23.1 + 1.9 
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Star 


B—V 


V 


Smw 


□ a 


vsin; 


RV 


U 


V 


W 


HIP6197 


0.701 


8.41 


0.213±0.005 


-4.78 


1.6 


9.3+1.6 


21.5+1.4 


-21.8+1.3 


-11.1 + 1.6 


HIP6305 


0.566 


8.79 


0.154±0.004 


-5.01 


2.8 


4.6+1.7 


-28.9±2.9 


-16.3+1.8 


-0.0+1.7 


HIP6422 


0.539 


8.65 


0.156±0.004 


-4.98 


2.0 


30.6+1.7 


51.5+4.0 


-28.9+1.6 


-15.6+1.9 


HIP6456 


0.900 


7.85 


0.155±0.004 


-5.10 


1.9 


34.2+1.6 


-59.1 + 1.5 


-37.7+1.2 


-25.7+1.6 


HIP6497 


0.661 


8.16 


0.145+0.004 


-5.10 


3.3 


19.4+1.7 


-32.2+2.1 


-12.1 + 1.1 


-13.7+1.6 


HIP6712 


0.707 


8.14 


0.186±0.004 


-4.88 


2.6 


-23.8+1.6 


54.2+3.8 


-13.4+0.8 


2.9+2.1 


HIP6772 


0.544 


8.09 


0.163+0.004 


-4.94 


1.9 


49.3+1.6 


-73.7±4.4 


-56.2+2.1 


-41.6+1.5 


HIP6987 


0.584 


8.07 


0.147+0.004 


-5.07 


3.2 


115.7+1.7 


-49.1 + 1.4 


-66.6±7.2 


-117.4+1.7 


HIP6990 


0.656 


8.01 


0.149+0.004 


-5.08 


2.7 


30.4+1.6 


-22.4±1.0 


-32.1 + 1.8 


-26.3+1.6 


HIP6993 


0.761 


8.40 


0.130+0.004 


-5.23 


3.0 


22.8+1.7 


22.2±2.2 


-56.5+4.5 


-29.0+1.7 


HIP7023 


0.758 


8.96 


0.284+0.006 


-4.63 


2.4 


37.2+1.6 


-20.8+0.9 


3.6+0.3 


-32.7+1.6 


HIP7076 


0.630 


8.15 


0.170+0.004 


-4.93 


1.1 


26.5+1.6 


-10.0+0.5 


-15.5+0.9 


-27.6+1.5 


HIP7107 


0.569 


8.73 


0.150+0.004 


-5.04 


6.6 


12.2+1.8 


-17.3+1.7 


-21.6+1.5 


-6.5+1.3 


HIP7167 


0.592 


9.03 


0.203+0.005 


-4.76 


1.8 


20.3+1.6 


-8.7+0.6 


-8.1+0.5 


-18.8+1.6 


HIP7233 


0.737 


9.37 


0.156+0.004 


-5.04 


2.2 


52.8+1.6 


-80.5+5.5 


10.4+0.5 


-30.6+2.3 


HIP7396 


0.780 


8.77 


0.186+0.004 


-4.92 


1.4 


5.1 + 1.6 


-11.5+0.5 


-23.8+0.9 


-2.4+1.6 


HIP7427 


0.567 


7.79 


0.153+0.004 


-5.01 


2.9 


27.5+1.7 


-35.7+1.6 


-3.4+0.6 


-16.8+1.6 


HIP7576 


0.797 


7.66 


0.449+0.008 


-4.41 


1.7 


11.2+1.6 


-12.9+0.6 


-18.1+0.5 


-10.7+1.5 


HIP7693 


0.676 


8.94 


0.151+0.004 


-5.06 


3.3 


26.0+1.7 


26.0+3.6 


-59.8+7.1 


-16.9±2.0 


HIP7799 


0.695 


9.13 


0.294+0.006 


-4.56 


1.9 


12.8+1.6 


-38.8+3.0 


-37.6+3.3 


-5.0+1.6 


HIP7814 


0.590 


8.51 


0.142+0.004 


-5.11 


3.2 


53.6+1.7 


-56.1+4.6 


-92.3+3.8 


-19.9+1.7 


HIP7823 


0.584 


8.57 


0.158+0.004 


-4.99 





23.5+1.6 


-17.6+1.2 


-56.5+4.0 


-12.1 + 1.8 


HIP7934 


0.640 


8.93 


0.155+0.004 


-5.02 


2.6 


-14.8+1.6 


36.1+3.4 


-18.1 + 1.9 


5.0+1.9 


HIP8060 


0.564 


8.43 


0.313+0.006 


-4.44 


11.0 


12.3+2.1 


-24.4+1.7 


-9.4+0.7 


-6.4+2.0 


HIP8102 


0.727 


3.49 


0.168+0.004 


-4.98 


1.6 


-16.9+1.6 


18.8+0.4 


29.3+0.1 


13.2+1.6 


HIP8102 


0.727 


3.49 


0.170+0.004 


-4.97 


1.6 


-16.9+1.6 


18.8+0.4 


29.3+0.1 


13.2+1.6 


HIP8188 


0.609 


8.51 


0.160+0.004 


-4.98 


2.9 


-9.2+1.7 


-34.1+3.0 


-103.2+8.3 


16.4+1.7 


HIP8349 


0.517 


8.22 


0.155+0.004 


-4.99 


4.4 


22.2+1.7 


-83.8±6.7 


-2.4+0.8 


13.6+3.3 


HIP8507 


0.658 


8.89 


0.165+0.004 


-4.97 


1.3 


-9.7+1.6 


-6.8+0.8 


-3.0+0.3 


12.1 + 1.6 


HIP8653 


0.644 


8.61 


0.309+0.006 


-4.50 


3.3 


44.2+1.7 


-31.1 + 1.0 


-7.0+0.8 


-36.2+1.5 


HIP8799 


0.727 


8.76 


0.146+0.004 


-5.10 


1.8 


14.6+1.6 


-35.5±2.0 


-10.7+0.9 


-18.5+1.4 


HIP8881 


0.887 


9.15 


0.489+0.009 


-4.47 


2.8 


-1.2+1.6 


-24.1 + 1.2 


-51.5+2.3 


8.8+1.6 


HIP8923 


0.638 


8.24 


0.157+0.004 


-5.01 


3.0 


-23.3+1.7 


13.0+0.7 


1.1+0.3 


20.0+1.6 


HIP9029 


0.571 


8.25 


0.149+0.004 


-5.05 


4.2 


45.0+1.7 


-42.5+3.3 


-50.5+4.5 


-30.4+2.1 


HIP9036 


0.874 


8.70 


0.127+0.003 


-5.23 


2.3 


73.3+1.6 


58.2+3.1 


-52.4+1.3 


-41.7+1.9 


HIP9346 


0.627 


8.40 


0.139+0.003 


-5.15 


4.5 


5.1 + 1.7 


1.2+0.5 


2.4+0.6 


-6.0+1.7 


HIP9404 


0.746 


8.76 


0.164+0.004 


-5.00 


0.7 


15.8+1.6 


-51.1+2.3 


-8.9+0.5 


2.7+1.7 


HIP9692 


0.566 


8.66 


0.213±0.005 


-4.71 


4.4 


-2.3+1.7 


-3.2+1.7 


0.7+1.0 


3.7+1.7 


HIP9769 


0.795 


8.95 


0.163+0.004 


-5.02 


1.4 


40.6+1.6 


-67.3±3.8 


-72.4±4.4 


-14.0+2.3 


HIP9774 


0.885 


8.55 


0.181+0.004 


-4.99 


4.5 


40.6+1.7 


-66.6±4.7 


-71.5+5.6 


-14.3±2.6 


HIP9837 


0.612 


8.06 


0.140+0.003 


-5.13 


3.1 


2.8+1.7 


49.9+4.4 


1.6+0.3 


-22.8+2.3 


HIP9883 


0.695 


9.21 


0.142+0.004 


-5.13 


2.5 


-30.0+1.6 


9.5+1.1 


-13.1+2.7 


39.6+1.9 


HIP 10061 


0.695 


8.23 


0.139+0.004 


-5.16 


3.2 


6.4+1.7 


-32.2+2.2 


-12.3+0.9 


0.1 + 1.6 


HIP 10090 


0.766 


8.94 


0.139+0.004 


-5.16 


2.7 


8.7+1.6 


73.2+8.2 


-62.5+6.6 


-9.1 + 1.6 


HIP10190 


0.577 


8.50 


0.149+0.004 


-5.05 


3.5 


37.6+1.7 


-9.2+0.6 


-50.2+4.6 


-28.4+1.8 


HIP 10325 


0.860 


8.68 


0.128+0.003 


-5.22 


2.7 


19.7+1.6 


41.2+3.6 


-78.4+6.1 


4.2±2.4 


HIP 10346 


0.783 


8.90 


0.454+0.008 


-4.39 


3.2 


16.1 + 1.6 


-21.4+1.3 


-34.1 + 1.6 


-0.3+1.5 


HIP 10426 


0.740 


9.04 


0.267+0.006 


-4.65 


3.4 


15.7+1.7 


-79.4+9.1 


-46.8±4.9 


10.1+3.3 


HIP 10460 


0.551 


8.47 


0.151+0.004 


-5.02 


2.4 


24.3+1.7 


-37.2±2.3 


-23.3±2.2 


-9.8+1.8 


HIP10532 


0.880 


9.11 


0.271+0.006 


-4.76 


0.7 


46.2+1.6 


-26.3+0.8 


-0.4+0.3 


-38.6+1.5 


HIP 10543 


0.634 


8.36 


0.153+0.004 


-5.04 


4.1 


-8.0+1.7 


-19.7+1.6 


3.9+0.4 


13.6+1.7 


HIP 10545 


0.593 


8.77 


0.162+0.004 


-4.96 


0.7 


-17.7+1.6 


42.1+2.7 


-12.3+1.0 


2.5+1.8 


HIP 10561 


0.614 


8.33 


0.143+0.004 


-5.11 


2.3 


18.0+1.7 


-44.8+3.0 


-52.9+4.3 


-1.6+1.8 


HIP10725 


0.638 


8.51 


0.299+0.006 


-4.51 


2.9 


-0.7+1.7 


-41.9+1.8 


-9.5+0.9 


4.4+1.5 


HIP10758 


0.579 


8.39 


0.149+0.004 


-5.05 


2.4 


-3.1 + 1.7 


-76.3±9.4 


-89.6+10.8 


38.8±4.6 


HIP 10870 


0.556 


8.52 


0.147+0.004 


-5.06 


1.7 


-10.9+1.7 


20.6+2.1 


3.6+0.5 


4.3+1.7 


HIP 10973 


0.652 


9.28 


0.161+0.004 


-4.99 


2.2 


12.0+1.6 


33.5+3.3 


-111.2+9.8 


9.1+2.4 


HIP 10990 


0.684 


8.13 


0.144+0.004 


-5.11 


4.0 


0.4+1.7 


2.0+0.8 


-26.8±3.4 


0.4+1.5 


HIP 11263 


0.579 


8.49 


0.171+0.004 


-4.90 


1.5 


13.1 + 1.6 


-11.3+0.6 


10.5+1.2 


-22.9+1.5 


HIP 11324 


0.511 


9.48 


0.196+0.004 


-4.76 




29.8+1.5 


-17.3+5.3 


-3.9+2.3 


-25.1 + 13.2 


HIP 11359 


0.704 


8.65 


0.204+0.005 


-4.81 


2.1 


-12.2+1.6 


43.0+2.1 


-21.1 + 1.3 


2.4+1.6 


HIP 11363 


0.580 


8.84 


0.160+0.004 


-4.97 


2.5 


80.2+1.7 


-47.1+2.7 


-67.2+4.7 


-55.0+2.5 


HIP 11398 


0.585 


9.36 


0.174+0.004 


-4.89 


2.1 


14.9+1.6 


17.0+2.3 


-0.7+0.4 


-23.7+1.8 
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V 
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RV 


U 


V 
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HIP11501 


0.684 


8.73 


0.141±0.004 


-5.14 


2.2 


17.5+1.6 


-3.5+0.9 


-29.5±3.2 


-15.8+1.5 


HIP 11502 


0.635 


9.03 


0.166+0.004 


-4.95 


3.2 


21.6+1.7 


29.7±2.9 


-24.6+1.6 


-9.1 + 1.7 


HIP11514 


0.670 


8.66 


0.188±0.004 


-4.86 


1.8 


18.5+1.6 


-15.3+0.8 


-20.2+1.0 


-9.7+1.5 


HIP 11693 


0.584 


8.47 


0.156±0.004 


-5.00 


1.5 


14.6+1.6 


-47.0±2.5 


-49.0+2.3 


10.1 + 1.7 


HIP11819 


0.630 


8.56 


0.158±0.004 


-5.00 


3.0 


38.6+1.7 


-13.3+1.3 


-47.9+1.6 


-14.6+1.4 


HIP 11973 


0.530 


8.59 


0.160+0.004 


-4.95 


— 


-8.4+1.6 


-2.0+0.5 


-7.5+0.9 


12.3+1.5 


HIP 12094 


0.687 


8.67 


0.146+0.004 


-5.10 


2.8 


47.0+1.7 


-86.4+8.6 


-52.7+8.0 


-1.9+5.4 


HIP12479 


0.879 


8.42 


0.122+0.003 


-5.25 


4.1 


-0.5+1.7 


-16.3+5.8 


-1.9+1.5 


11.9+4.2 


HIP12839 


0.803 


8.71 


0.133+0.003 


-5.19 


2.9 


37.6+1.6 


-15.9+0.9 


-43.8±5.7 


-27.0+1.7 


HIP 12997 


0.585 


8.25 


0.204+0.005 


-4.75 


3.0 


12.5+1.7 


-36.6+1.5 


-15.6+1.0 


-7.3+1.3 


HIP 13508 


0.672 


8.66 


0.360+0.006 


-4.42 


7.0 


18.2+1.8 


-31.1 + 1.2 


-11.2+1.0 


-12.6+1.5 


HIP13514 


0.523 


8.43 


0.145+0.004 


-5.07 


3.7 


13.1 + 1.7 


64.1+4.0 


-24.2+1.4 


-4.9+1.5 


HIP13724 


0.751 


8.21 


0.144+0.004 


-5.12 


2.6 


56.8+1.6 


-47.7+1.6 


-6.9+0.3 


-36.8+1.6 


HIP 13754 


0.876 


8.99 


0.561+0.010 


-4.39 


4.3 


-0.2+1.7 


-3.4+0.1 


8.4+1.0 


-6.2+1.4 


HIP 13754 


0.876 


8.99 


0.573+0.009 


-4.38 


4.3 


-0.2+1.7 


-3.4+0.1 


8.4+1.0 


-6.2+1.4 


HIP13889 


0.736 


8.44 


0.138+0.004 


-5.16 


3.0 


11.4+1.6 


-27.4+2.0 


-39.6+2.6 


14.0+2.2 


HIP 13908 


0.651 


8.42 


0.147+0.004 


-5.09 


3.0 


7.6+1.7 


7.6+0.6 


-18.0+1.1 


-0.8+1.5 


HIP14122 


0.535 


8.85 


0.152+0.004 


-5.01 


2.8 


53.2+1.7 


-89.5+7.8 


-11.8+0.7 


-17.0+3.6 


HIP14180 


0.695 


8.14 


0.144+0.004 


-5.11 


2.4 


41.8+1.6 


-44.0+3.1 


-40.7+1.3 


-37.3+1.2 


HIP14250 


0.677 


9.27 


0.184+0.004 


-4.88 


1.4 


0.5+1.6 


-1.5+1.0 


-32.7±4.5 


6.6+1.7 


HIP14307 


0.566 


7.56 


0.195+0.004 


-4.78 


6.0 


19.9+1.8 


-28.5+1.0 


-17.4+1.0 


-10.8+1.5 


HIP 14648 


0.679 


8.97 


0.250+0.005 


-4.65 


1.7 


-3.5+1.6 


39.1+3.3 


-23.8+2.1 


-14.5+2.0 


HIP 14684 


0.810 


8.48 


0.476+0.009 


-4.40 


6.2 


14.2+1.8 


-5.1 + 1.1 


-28.9+1.4 


-9.7+1.4 


HIP 14684 


0.810 


8.48 


0.476+0.009 


-4.40 


6.4 


_ 


_ 


_ 


_ 


HIP14774 


0.551 


8.06 


0.182+0.004 


-4.84 


1.8 


21.4+1.7 


-25.6+1.5 


-15.3+1.2 


-5.3+1.6 


HIP14836 


0.617 


8.79 


0.156+0.004 


-5.01 


2.8 


36.8+1.7 


56.1+3.8 


-38.4+1.5 


-19.3+1.5 


HIP14973 


0.592 


8.28 


0.149+0.004 


-5.05 


3.7 


-14.5+1.7 


47.3±2.4 


-6.9+1.0 


6.3+1.5 


HIP15012 


0.662 


9.32 


0.170+0.004 


-4.94 


1.3 


38.8+1.6 


-53.4+3.1 


-41.6+2.6 


-3.0+2.9 


HIP15376 


0.766 


9.22 


0.180+0.004 


-4.94 


1.0 


-8.6+1.6 


-41.1+2.7 


10.8+0.7 


29.7+1.8 


HIP15815 


0.611 


8.50 


0.149+0.004 


-5.06 


2.4 


-26.5+1.7 


65.2+5.0 


5.9+0.8 


-1.2+2.5 


HIP15989 


0.732 


8.41 


0.149+0.004 


-5.08 


2.7 


58.1 + 1.6 


-75.7±3.4 


-21.8+0.6 


-17.8+2.4 


HIP 16084 


0.889 


7.68 


0.118+0.003 


-5.28 


3.0 


30.5+1.6 


9.5+0.9 


-48.7+2.4 


-3.4+2.0 


HIP 16087 


0.572 


8.85 


0.152+0.004 


-5.02 


2.5 


48.8+1.7 


16.3+1.7 


-91.2+5.1 


6.2±3.8 


HIP16115 


0.679 


8.32 


0.147+0.004 


-5.09 


2.8 


9.3+1.6 


-41.3+2.0 


-15.3+1.3 


-13.8+1.1 


HIP 16460 


0.717 


7.78 


0.155+0.004 


-5.05 


1.9 


52.1 + 1.6 


-9.4+0.3 


-64.5+1.5 


-14.2+1.5 


HIP16579 


0.812 


8.65 


0.133+0.004 


-5.19 


2.4 


26.6+1.6 


-7.8+1.6 


-58.5±5.5 


-20.0+1.2 


HIP16727 


0.789 


8.54 


0.161+0.004 


-5.03 


1.3 


-5.4+1.6 


6.1 + 1.2 


-37.4+2.1 


5.6+1.1 


HIP 16770 


0.669 


8.64 


0.157+0.004 


-5.02 


1.9 


-37.0+1.6 


79.2+3.9 


-22.5+2.0 


-14.2+3.1 


HIP16783 


0.784 


8.85 


0.241+0.005 


-4.75 


2.0 


-2.9+1.6 


20.1 + 1.4 


10.5+0.8 


-13.3+1.6 


HIP16852 


0.575 


4.29 


0.147+0.004 


-5.07 


3.4 


27.5+1.7 


1.5+1.3 


-15.2+0.1 


-41.6+1.1 


HIP 16971 


0.559 


8.50 


0.181+0.004 


-4.84 


4.6 


42.0+1.7 


-41.7+1.5 


-0.0±0.5 


-17.4+1.5 


HIP 17047 


0.530 


8.27 


0.166+0.004 


-4.91 


3.9 


16.5+1.7 


30.4+1.7 


-15.2+1.0 


-18.2+1.4 


HIP 17205 


0.501 


8.29 


0.151+0.004 


-5.01 


1.4 


6.6+1.7 


-12.0+1.3 


13.0+1.2 


-0.2+1.2 


HIP 17265 


0.751 


8.25 


0.163+0.004 


-5.01 


1.6 


1.7+1.6 


2.3+1.0 


-54.5+1.9 


12.2+1.3 


HIP 17269 


0.788 


8.43 


0.140+0.004 


-5.15 


2.5 


69.0+1.6 


-9.5+0.6 


-88.5±2.5 


-12.3+2.4 


HIP17492 


0.674 


8.97 


0.153+0.004 


-5.05 


3.4 


-47.7+1.7 


59.0+3.0 


-26.5±3.7 


9.5±2.8 


HIP17663 


0.679 


8.90 


0.140+0.004 


-5.15 


2.3 


15.9+1.6 


-47.7±3.8 


1.6+1.5 


-15.4+1.3 


HIP17683 


0.608 


8.80 


0.174+0.004 


-4.90 


2.6 


98.6+1.6 


-80.7+3.2 


-107.8+1.7 


-43.3+1.4 


HIP17795 


0.587 


8.81 


0.148+0.004 


-5.06 


3.9 


25.6+1.7 


-17.9+1.2 


-35.9±2.0 


-0.5+2.1 


HIP 17903 


0.817 


8.89 


0.472+0.009 


-4.41 


6.7 


11.2+1.8 


-14.2+1.2 


-5.0+0.6 


-1.2+1.3 


HIP17917 


0.514 


8.09 


0.309+0.006 


-4.43 


_ 


_ 


_ 


_ 


_ 


HIP 18427 


0.843 


9.27 


0.257+0.006 


-4.76 


2.2 


46.9+1.6 


-88.5+3.8 


-50.7+1.4 


-7.5+1.7 


HIP 18527 


0.899 


8.87 


0.515+0.010 


-4.46 


3.6 


28.1 + 1.6 


-38.7+1.5 


-11.9+0.6 


-2.3+1.5 


HIP18857 


0.621 


8.52 


0.159+0.004 


-5.00 


1.6 


-17.4+1.6 


32.8+1.6 


4.3+1.0 


6.0+1.3 


HIP19126 


0.742 


8.89 


0.157+0.004 


-5.04 


3.3 


-2.4+1.6 


59.9+4.8 


-22.5+2.2 


-4.0+1.3 


HIP19191 


0.794 


8.13 


0.142+0.004 


-5.13 


1.9 


15.9+1.6 


-19.8+1.5 


-106.6+10.6 


56.4±7.2 


HIP 19344 


0.519 


8.95 


0.169+0.004 


-4.89 


1.8 


4.2+1.7 


-8.5+0.7 


6.9+1.4 


-12.1 + 1.4 


HIP 19479 


0.668 


9.42 


0.154+0.004 


-5.04 


2.7 


12.2+1.7 


45.9±3.0 


-0.7+1.4 


-3.8+1.1 


HIP 19494 


0.626 


8.65 


0.142+0.003 


-5.13 


2.6 


-36.8+1.7 


11.2+1.1 


-15.4+3.2 


53.9+2.8 


HIP19658 


0.663 


8.73 


0.321+0.006 


-4.49 


4.2 


28.1 + 1.7 


-14.4+0.5 


-23.0+1.1 


-13.9+1.3 


HIP 19807 


0.667 


9.16 


0.164+0.004 


-4.98 


1.4 


36.9+1.6 


-10.4+1.4 


-33.6+2.1 


-21.8+1.3 


HIP 19849 


0.820 


4.43 


0.173+0.004 


-4.99 


2.1 


-42.6+1.6 


97.4+1.2 


-12.4+0.4 


-41.5+1.0 


HIP 19921 


1.078 


4.44 


0.114+0.003 


-5.40 


2.9 


28.7+1.6 


15.1+0.1 


-21.7+1.2 


-18.7+1.1 
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B—V 


V 


Smw 


□ a 
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RV 


U 


V 


W 


HIP20168 


0.638 


8.99 


0.175±0.004 


-4.91 


1.9 


2.0+1.6 


30.1 + 1.8 


-19.1 + 1.5 


2.3+1.2 


HIP20316 


0.602 


8.98 


0.161 ±0.004 


-4.97 


1.2 


-1.1 + 1.6 


38.3+3.5 


-19.3+2.0 


-7.5+1.4 


HIP20478 


0.627 


7.82 


0.167+0.004 


-4.95 


2.0 


11.8+1.7 


31.8+1.6 


-40.4+1.4 


-12.4+1.1 


HIP20524 


0.701 


8.38 


0.163±0.004 


-4.99 


1.7 


-14.5+1.6 


77.4+3.2 


-18.7+1.5 


-7.3+1.4 


HIP20552 


0.659 


6.28 


0.169±0.004 


-4.95 


_ 


-4.9+1.6 


13.2+0.3 


9.9+1.2 


-4.3+1.1 


HIP20552 


0.659 


6.28 


0.182+0.004 


-4.88 


_ 


-4.9+1.6 


13.2+0.3 


9.9+1.2 


-4.3+1.1 


HIP20611 


0.754 


8.64 


0.142+0.004 


-5.13 


2.8 


-20.9+1.7 


7.4+0.5 


10.1 + 1.1 


17.5+1.2 


HIP20627 


0.605 


8.25 


0.154+0.004 


-5.02 


2.2 


13.7+1.7 


-48.0+2.9 


-16.2+1.3 


-4.8+1.1 


HIP20882 


0.506 


8.02 


0.152+0.004 


-5.01 


2.8 


80.3+1.7 


-92.6±2.7 


-8.1 + 1.4 


-13.5+2.6 


HIP20913 


0.512 


7.71 


0.144+0.004 


-5.07 


4.6 


35.9+1.7 


-16.2+1.5 


-37.8+2.1 


-18.0+1.1 


HIP20932 


0.580 


8.78 


0.149+0.004 


-5.05 


3.1 


-18.7+1.7 


58.6±7.8 


-62.3+11.8 


-15.0+4.5 


HIP20984 


0.645 


8.98 


0.153+0.004 


-5.04 


1.9 


38.1 + 1.6 


-25.8+1.5 


-98.9+11.2 


15.6+4.7 


HIP21141 


0.681 


8.21 


0.132+0.003 


-5.22 


2.5 


50.7+1.6 


33.2+1.5 


-43.5+1.3 


-14.0+1.4 


HIP21327 


0.776 


7.61 


0.234+0.005 


-4.76 


2.8 


-10.2+1.7 


33.7+0.9 


0.5+1.0 


-5.1 + 1.1 


HIP21622 


0.646 


9.19 


0.156+0.004 


-5.02 


1.0 


33.9+1.6 


-93.8+6.4 


-48.5±2.3 


43.9+5.3 


HIP21731 


0.747 


7.76 


0.146+0.004 


-5.11 


2.6 


-21.4+1.6 


4.9+0.4 


24.8+1.3 


4.9+1.0 


HIP21757 


0.680 


8.67 


0.147+0.004 


-5.09 


4.1 


2.5+1.7 


8.8+0.8 


-5.1 + 1.2 


-1.3+1.1 


HIP21778 


0.621 


7.74 


0.167+0.004 


-4.94 


3.1 


5.9+1.7 


42.5+1.7 


-30.9+1.3 


-15.6+1.1 


HIP21850 


0.773 


8.41 


0.135+0.004 


-5.18 


2.8 


62.1 + 1.6 


-3.2+0.2 


-58.8+1.3 


-26.3+1.2 


HIP21872 


0.656 


8.41 


0.136+0.003 


-5.18 


3.3 


22.0+1.7 


13.6+3.1 


-9.7+1.3 


-32.6±2.6 


HIP21889 


0.812 


8.86 


0.146+0.004 


-5.11 


1.6 


46.1 + 1.6 


-65.1+2.9 


-29.5+1.3 


-39.5+1.1 


HIP21960 


0.746 


7.61 


0.156+0.004 


-5.05 


2.2 


63.9+1.6 


17.2+0.4 


-58.1 + 1.2 


-33.2+1.0 


HIP21963 


0.649 


8.03 


0.300+0.006 


-4.52 


4.1 


31.8+1.7 


-33.9+1.4 


-12.7+0.7 


-2.7+1.3 


HIP22002 


0.767 


9.31 


0.293+0.006 


-4.62 


2.6 


-5.0+1.6 


5.2+1.2 


1.6+0.7 


1.0+1.0 


HIP22052 


0.541 


7.54 


0.220+0.005 


-4.67 


3.5 


22.0+1.7 


-21.6+1.2 


-11.1+0.8 


-3.9+1.0 


HIP22122 


0.875 


7.58 


0.313+0.007 


-4.68 


2.0 


24.9+1.6 


36.8+0.6 


-1.1 + 1.2 


-46.8+1.1 


HIP22142 


0.825 


9.22 


0.172+0.004 


-5.00 


1.5 


14.1 + 1.6 


21.0+1.1 


4.1 + 1.3 


-33.1 + 1.5 


HIP22162 


0.675 


8.83 


0.142+0.004 


-5.13 


2.2 


65.8+1.6 


-63.5+3.3 


-62.7+2.7 


5.5+5.0 


HIP22263 


0.632 


5.49 


0.271+0.006 


-4.57 


2.9 


21.4+1.7 


-23.7+1.1 


-8.3+0.8 


-2.7+0.9 


HIP22278 


0.660 


8.52 


0.148+0.004 


-5.08 


2.8 


23.0+1.7 


-19.9+1.1 


-15.2+1.3 


-16.6+1.0 


HIP22320 


0.795 


9.12 


0.158+0.004 


-5.05 


2.3 


65.3+1.6 


-57.8+1.9 


-69.6±2.3 


9.4±3.6 


HIP22360 


0.526 


7.84 


0.156+0.004 


-4.98 


5.7 


-14.6+1.8 


41.6+2.1 


-27.2±2.2 


8.3+1.1 


HIP22373 


0.774 


8.95 


0.187+0.004 


-4.91 


1.7 


11.4+1.6 


-13.3+0.9 


13.0+1.4 


-20.0+1.2 


HIP22430 


0.538 


8.49 


0.150+0.004 


-5.03 


5.6 


19.3+1.8 


-1.6+0.7 


-31.3+1.8 


5.1 + 1.7 


HIP22587 


0.710 


8.79 


0.139+0.004 


-5.16 


2.5 


18.8+1.6 


44.2+3.3 


-7.2+1.4 


-22.9+1.3 


HIP22953 


0.770 


8.26 


0.140+0.004 


-5.15 


2.6 


44.0+1.6 


16.8+0.9 


-68.8+1.8 


9.4+1.7 


HIP23243 


0.683 


9.24 


0.168+0.004 


-4.96 


1.5 


2.1 + 1.6 


-12.5+1.3 


21.8+2.1 


-15.4+1.5 


HIP23290 


0.636 


8.76 


0.136+0.003 


-5.18 


3.6 


-14.1 + 1.7 


29.9±3.2 


-3.6+2.1 


15.8+1.4 


HIP24037 


0.681 


8.49 


0.178+0.004 


-4.91 


2.4 


64.0+1.6 


-18.6+2.2 


-56.1 + 1.8 


-59.3+1.9 


HIP24210 


0.799 


8.04 


0.208+0.005 


-4.85 


2.8 


4.5+1.7 


46.0+2.1 


-49.9+1.8 


-40.9+1.5 


HIP24692 


0.729 


8.52 


0.149+0.004 


-5.09 


3.6 


3.1 + 1.7 


16.5+2.4 


-26.5+2.8 


-9.6+1.2 


HIP24754 


0.733 


8.27 


0.366+0.007 


-4.46 


3.2 


0.4+1.7 


27.1+0.8 


-2.2+1.3 


-5.3+1.0 


HIP24777 


0.834 


9.08 


0.190+0.004 


-4.93 


2.5 


54.4+1.6 


-38.4+1.2 


-57.4+1.8 


7.3+1.9 


HIP24965 


0.794 


9.15 


0.162+0.004 


-5.03 


1.7 


37.5+1.6 


-47.9±2.3 


-29.4+1.3 


-53.8+1.5 


HIP25358 


0.520 


8.19 


0.174+0.004 


-4.87 





6.8+1.7 


-2.9+0.5 


-5.2+1.3 


-3.4+0.9 


HIP25449 


0.545 


8.54 


0.224+0.005 


-4.66 


6.1 


3.8+1.8 


22.1 + 1.3 


4.4+1.5 


-18.3+1.3 


HIP25654 


0.783 


9.19 


0.165+0.004 


-5.01 


2.0 


39.8+1.6 


-3.8±2.3 


-63.0+3.4 


-7.4+1.0 


HIP25670 


0.657 


8.27 


0.157+0.004 


-5.02 


1.4 


-9.8+1.6 


19.9+1.3 


6.1+0.9 


-16.9+1.3 


HIP25679 


0.702 


8.32 


0.169+0.004 


-4.96 


2.6 


26.3+1.6 


-4.1 + 1.3 


-27.3+1.1 


-16.1+0.8 


HIP26141 


0.589 


8.54 


0.148+0.004 


-5.06 


2.4 


52.9+1.7 


-47.3±2.2 


-39.5+1.3 


-13.0+1.3 


HIP26553 


0.602 


8.71 


0.160+0.004 


-4.98 


2.6 


56.1 + 1.7 


-32.8+1.2 


-56.3+1.5 


-8.0+1.4 


HIP26641 


0.647 


8.91 


0.179+0.004 


-4.89 


2.5 


19.9+1.7 


-55.6±2.7 


34.7+2.8 


32.0+2.4 


HIP26973 


0.861 


8.52 


0.447+0.008 


-4.48 


4.1 


26.1 + 1.7 


-41.5+1.0 


-19.0+1.4 


-1.6+0.9 


HIP27090 


0.672 


8.27 


0.147+0.004 


-5.09 


2.8 


-18.1 + 1.6 


62.1+3.1 


-10.6+1.8 


-13.8+1.4 


HIP27134 


0.849 


9.28 


0.996+0.013 


-4.09 


9.7 


52.7+1.9 


-29.4+1.1 


-41.8+1.7 


-31.5+1.0 


HIP27158 


0.781 


8.31 


0.123+0.003 


-5.27 


3.3 


-27.4+1.7 


47.6+2.3 


-11.0+2.1 


-6.1 + 1.3 


HIP27491 


0.813 


8.96 


0.149+0.004 


-5.10 


2.5 


48.3+1.6 


-11.4+0.8 


-71.1+2.3 


26.4+2.9 


HIP27720 


0.789 


7.68 


0.151+0.004 


-5.08 


2.5 


37.2+1.6 


-49.5+1.8 


0.1 + 1.8 


-9.1+0.6 


HIP27891 


0.559 


8.48 


0.162+0.004 


-4.95 


6.9 


9.9+1.8 


-2.9+0.7 


-16.3+1.6 


9.3+1.4 


HIP27923 


0.720 


9.10 


0.209+0.005 


-4.80 


1.8 


36.2+1.6 


-74.2±4.3 


-22.0+1.5 


-21.1+0.8 


HIP27957 


0.641 


8.39 


0.166+0.004 


-4.95 


2.3 


56.3+1.7 


-14.4+1.2 


-55.0+1.4 


-28.5+0.8 


HIP27980 


0.629 


7.65 


0.192+0.004 


-4.82 


3.0 


24.3+1.7 


-16.5+1.5 


-7.6+0.7 


-30.1 + 1.3 


HIP28181 


0.705 


8.94 


0.146+0.004 


-5.11 


2.8 


34.5+1.7 


-68.1+4.7 


-3.0+2.4 


11.0+2.4 
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Star 


B—V 


V 


Smw 


□ a 


vsin; 


RV 


U 


V 


W 


HIP28462 


0.502 


8.12 


0.159±0.004 


-4.96 


5.0 


1.1 + 1.8 


4.3+0.4 


-10.0+1.6 


14.3+1.1 


HIP28641 


0.656 


9.07 


0.160+0.004 


-5.00 


2.7 


-6.3+1.7 


51.6+4.4 


-4.7+1.5 


-41.3±4.0 


HIP28648 


0.543 


9.28 


0.180±0.004 


-4.84 


3.2 


40.5+1.7 


-44.0+3.6 


-48.0±1.8 


2.3+2.0 


HIP28941 


0.900 


9.10 


0.145±0.004 


-5.14 


2.7 


36.2+1.6 


87.7±2.9 


-13.3+1.5 


-15.2+0.8 


HIP29093 


0.556 


8.83 


0.246±0.005 


-4.60 


6.2 


12.6+1.8 


-24.8+1.5 


-7.9+1.6 


-3.0+0.9 


HIP29094 


0.593 


8.21 


0.144±0.004 


-5.10 


5.0 


35.4+1.7 


-33.7+1.7 


-24.6+1.6 


-20.1+0.8 


HIP29193 


0.657 


7.51 


0.137±0.004 


-5.17 


4.2 


34.7+1.7 


-20.1+0.7 


-26.9+1.5 


-17.1+0.8 


HIP29272 


0.575 


8.90 


0.198±0.004 


-4.77 


2.8 


28.5+1.7 


-30.8+1.6 


-14.1 + 1.6 


-11.9+0.7 


HIP29391 


0.617 


8.84 


0.307+0.006 


-4.48 


5.3 


35.5+1.7 


-31.2+7.1 


-17.4+8.3 


-11.7+3.6 


HIP29442 


0.836 


9.49 


0.157+0.004 


-5.06 


2.3 


81.3+1.6 


-101.1+6.0 


-4.4+6.7 


-22.2+0.6 


HIP29550 


0.817 


8.98 


0.146+0.004 


-5.11 


2.9 


72.0+1.6 


-35.8+0.9 


-72.9±2.3 


9.5±4.2 


HIP29644 


0.835 


8.70 


0.160+0.004 


-5.05 


2.9 


-25.9+1.7 


55.0+2.2 


1.7+1.4 


-39.2±2.5 


HIP29754 


0.618 


9.19 


0.155+0.004 


-5.02 


2.2 


-6.8+1.7 


44.8±4.8 


-24.9+3.6 


-37.2+4.6 


HIP30037 


0.655 


9.16 


0.157+0.004 


-5.02 


2.0 


49.2+1.6 


-21.1 + 1.7 


-41.1 + 1.4 


-34.6+1.0 


HIP30045 


0.837 


8.68 


0.179+0.004 


-4.98 


1.5 


17.3+1.6 


-7.1+0.6 


2.1 + 1.5 


-43.5+1.3 


HIP30106 


0.585 


9.02 


0.159+0.004 


-4.98 


2.6 


19.1 + 1.7 


-57.1+3.5 


-5.2+1.7 


-2.8+0.8 


HIP30183 


0.633 


8.43 


0.153+0.004 


-5.03 


4.7 


25.0+1.7 


35.7±2.2 


-28.7+1.6 


-6.7+0.8 


HIP30232 


0.619 


7.73 


0.169+0.004 


-4.93 


1.9 


20.3+1.6 


0.1 + 1.2 


-21.4+1.2 


-21.8+0.8 


HIP30377 


0.741 


8.41 


0.145+0.004 


-5.11 


2.7 


24.3+1.6 


10.2+0.8 


-38.3+1.6 


17.4+1.4 


HIP30514 


0.570 


9.43 


0.173+0.004 


-4.89 


1.9 


133.3+1.6 


-201.2+12.9 


-73.6+3.5 


66.9+10.3 


HIP30733 


0.840 


8.36 


0.401+0.008 


-4.52 


2.1 


25.2+1.6 


-27.5+1.7 


-11.8+1.5 


-1.9+0.8 


HIP30995 


0.702 


8.64 


0.225+0.005 


-4.74 


3.1 


22.5+1.6 


-41.7+1.9 


-13.0+1.5 


-12.7±0.7 


HIP31034 


0.573 


8.86 


0.152+0.004 


-5.03 


2.7 


51.0+1.7 


10.2+0.8 


-38.6+1.6 


-36.6+1.4 


HIP31134 


0.781 


8.27 


0.176+0.004 


-4.96 


2.8 


42.4+1.7 


62.3+1.0 


-22.1 + 1.5 


-31.5+0.8 


HIP31179 


0.778 


7.92 


0.140+0.004 


-5.15 


3.2 


-15.6+1.6 


37.8+1.5 


-2.9+1.6 


36.1 + 1.4 


HIP31188 


0.562 


8.60 


0.180+0.004 


-4.85 


2.2 


3.0+1.7 


9.2+1.5 


-31.0+1.9 


64.4+3.7 


HIP31540 


0.714 


7.63 


0.155+0.004 


-5.05 


2.2 


3.8+1.6 


37.5+1.5 


-24.6+1.5 


-15.2+0.6 


HIP31692 


0.742 


8.71 


0.223+0.005 


-4.77 


2.2 


17.3+1.6 


-55.5+5.6 


-17.7+1.5 


-26.2+1.9 


HIP31831 


0.642 


9.07 


0.142+0.004 


-5.12 


3.0 


54.8+1.7 


-57.4+3.5 


-48.8+1.5 


-0.2+1.6 


HIP31895 


0.747 


8.05 


0.131+0.003 


-5.22 


4.0 


22.9+1.7 


-14.2+0.7 


-24.0+1.5 


4.5+1.0 


HIP32103 


0.755 


8.53 


0.227+0.005 


-4.77 


3.2 


26.7+1.7 


-39.7+1.5 


-17.9+1.5 


-26.4+0.9 


HIP32127 


0.726 


9.48 


0.157+0.004 


-5.04 


2.5 


40.9+1.6 


-7.8+0.3 


-66.0+2.0 


50.0+3.2 


HIP32241 


0.547 


8.96 


0.167+0.004 


-4.92 


1.8 


-2.1 + 1.7 


46.1+2.8 


-6.6+1.6 


-20.8+1.4 


HIP32735 


0.737 


8.93 


0.158+0.004 


-5.04 


3.2 


-12.7+1.7 


-24.2+1.3 


5.7+1.5 


4.3+0.7 


HIP32742 


0.663 


8.03 


0.141+0.004 


-5.14 


3.8 


33.7+1.7 


-39.5+2.3 


-13.6+1.9 


10.7+1.8 


HIP32764 


0.569 


8.66 


0.195+0.004 


-4.78 


2.2 


1.7+1.7 


33.2+1.5 


-6.8+1.5 


-2.9+0.6 


HIP32860 


0.732 


9.25 


0.169+0.004 


-4.97 


2.4 


57.6+1.7 


2.7+0.6 


-50.2+1.5 


-31.9+0.9 


HIP32897 


0.608 


8.69 


0.167+0.004 


-4.94 


2.6 


-42.6+1.7 


-70.7+2.7 


8.6+1.7 


7.3+1.0 


HIP32994 


0.691 


8.65 


0.152+0.004 


-5.06 


2.8 


70.9+1.6 


-31.4+0.7 


-62.8+1.5 


-13.0+0.6 


HIP33025 


0.619 


9.34 


0.177+0.004 


-4.89 


2.5 


-15.8+1.7 


27.9+2.0 


10.5+1.5 


-11.9+1.5 


HIP33033 


0.616 


9.02 


0.149+0.004 


-5.06 


2.5 


64.6+1.7 


-62.3+3.6 


-55.4+1.5 


23.3+3.7 


HIP33144 


0.618 


8.94 


0.185+0.004 


-4.85 


7.0 


12.9+1.8 


14.0+1.6 


-16.2+1.7 


-7.9+0.7 


HIP33228 


0.695 


9.35 


0.333+0.006 


-4.49 


3.9 


17.6+1.7 


-14.7+1.0 


-6.9+1.6 


-21.8+1.5 


HIP33366 


0.665 


9.38 


0.170+0.004 


-4.94 


2.7 


-3.3+1.7 


-31.7+2.6 


4.2+1.5 


11.0+1.0 


HIP33388 


0.549 


8.89 


0.164+0.004 


-4.93 


3.3 


28.9+1.7 


11.7+0.5 


-34.7+1.6 


9.2+1.2 


HIP33503 


0.592 


9.39 


0.226+0.005 


-4.68 


2.6 


19.1 + 1.7 


28.0+1.9 


-17.0+1.5 


-3.2+0.8 


HIP33736 


0.899 


8.47 


0.229+0.005 


-4.87 


2.5 


60.3+1.6 


-47.0+0.8 


-50.9+1.5 


1.3+0.6 


HIP34147 


0.705 


9.18 


0.151+0.004 


-5.07 


2.7 


32.1 + 1.7 


42.5+3.9 


-30.6+1.6 


-32.9+2.0 


HIP34293 


0.511 


9.03 


0.156+0.004 


-4.98 


4.2 


-6.4+1.7 


25.1 + 1.7 


3.8+1.6 


-6.1+0.8 


HIP34609 


0.656 


9.19 


0.336+0.007 


-4.45 


4.1 


6.5+1.7 


-20.1 + 1.1 


-8.6+1.6 


5.8+0.8 


HIP34747 


0.722 


9.42 


0.150+0.004 


-5.08 


3.2 


14.0+1.7 


39.8+5.6 


-23.7+2.0 


-38.2±4.4 


HIP34877 


0.754 


8.91 


0.161+0.004 


-5.02 


2.7 


20.9+1.6 


18.2+0.9 


-22.4+1.5 


2.0+0.8 


HIP35052 


0.656 


8.08 


0.166+0.004 


-4.96 


5.2 


18.5+1.7 


44.5+1.7 


-8.2+1.6 


-11.6+0.7 


HIP35058 


0.760 


8.78 


0.149+0.004 


-5.09 


3.0 


0.2+1.6 


-15.2+2.0 


10.0+1.9 


-16.2+2.0 


HIP35096 


0.604 


7.67 


0.162+0.004 


-4.97 


2.8 


14.1 + 1.7 


-39.0+1.0 


-3.1 + 1.6 


-15.4+0.5 


HIP35151 


0.657 


9.08 


0.170+0.004 


-4.94 


1.9 


16.2+1.6 


-81.8+3.8 


18.2+2.2 


-40.6±1.8 


HIP35279 


0.701 


7.57 


0.138+0.004 


-5.17 


3.6 


54.1 + 1.7 


-42.0+1.1 


-48.6+1.5 


15.8+1.1 


HIP35691 


0.561 


8.41 


0.154+0.004 


-5.01 


6.7 


33.1 + 1.8 


-27.9+1.4 


-23.6+1.7 


-6.1+0.4 


HIP35711 


0.540 


9.31 


0.162+0.004 


-4.95 


3.1 


-11.0+1.7 


-17.2+1.7 


18.9+1.7 


-4.1+0.6 


HIP35739 


0.875 


8.83 


0.205+0.005 


-4.91 


1.6 


6.7+1.6 


-3.4+0.5 


-0.3+1.5 


-27.4+0.9 


HIP35881 


0.776 


8.10 


0.139+0.004 


-5.15 


2.3 


-0.5+1.6 


7.0+1.3 


-5.3+1.1 


15.2+1.0 


HIP35985 


0.888 


9.48 


0.325+0.007 


-4.67 


2.0 


-17.6+1.6 


29.5+1.5 


10.6+1.6 


-9.6+0.8 


HIP36104 


0.619 


9.06 


0.150+0.004 


-5.05 


4.0 


4.7+1.7 


2.5+0.5 


-7.5+1.7 


7.8+0.9 
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V 
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vsin; 


RV 


U 


V 


W 


HIP36160 


0.634 


8.17 


0.166±0.004 


-4.96 


1.9 


64.3+1.6 


-60.7+8.2 


-37.0+5.1 


-51.2+9.4 


HIP36187 


0.618 


9.15 


0.157±0.004 


-5.00 


2.4 


47.2+1.7 


36.5+1.4 


-39.9+1.4 


-2.6+1.3 


HIP36312 


0.540 


8.80 


0.302±0.006 


-4.46 


_ 


_ 


_ 


_ 


_ 


HIP36477 


0.638 


8.56 


0.143+0.003 


-5.11 


3.0 


94.2+1.7 


-53.9+3.0 


-107.4+1.9 


29.3±3.3 


HIP36670 


0.604 


8.92 


0.169+0.004 


-4.92 


1.4 


63.2+1.6 


-39.6+1.0 


-47.4+1.3 


70.9+5.3 


HIP36731 


0.671 


8.32 


0.175+0.004 


-4.92 


2.1 


48.9+1.6 


16.5+2.5 


-68.1+2.0 


-17.7+0.9 


HIP36832 


0.724 


7.59 


0.384+0.007 


-4.43 


3.6 


23.5+1.7 


-38.1+0.6 


-22.6+1.6 


4.9+0.5 


HIP36866 


0.853 


8.79 


0.361+0.013 


-4.58 


3.1 


44.3+1.7 


-41.6+1.6 


-51.6+1.6 


-6.2+0.6 


HIP37063 


0.540 


8.06 


0.148+0.004 


-5.05 


3.2 


71.4+1.7 


-25.4+1.1 


-64.7+1.6 


-28.4+0.7 


HIP37183 


0.510 


8.51 


0.285+0.006 


-4.48 


9.7 


28.3+2.0 


-10.5+0.8 


-25.4+1.8 


-9.4+0.5 


HIP37358 


0.539 


8.69 


0.147+0.004 


-5.05 


2.5 


1.7+1.7 


2.8+0.4 


-0.3+1.6 


-4.7+0.6 


HIP37411 


0.559 


8.84 


0.150+0.004 


-5.03 


2.0 


24.7+1.7 


-29.4+2.4 


-41.2+1.9 


4.7+1.2 


HIP37520 


0.717 


7.53 


0.142+0.004 


-5.13 


3.3 


106.6+1.7 


-78.6+1.2 


-71.7+1.3 


15.0+0.3 


HIP37567 


0.716 


8.97 


0.149+0.004 


-5.08 


3.0 


24.2+1.7 


14.4+2.1 


-28.1 + 1.6 


-38.9+3.1 


HIP37727 


0.700 


7.55 


0.284+0.006 


-4.59 


6.0 


8.2+1.8 


-26.0+0.5 


-4.0+1.7 


-6.4+0.4 


HIP37732 


0.612 


7.72 


0.161+0.004 


-4.97 


3.0 


83.1 + 1.7 


-86.0+1.8 


-25.2+2.0 


27.6+0.8 


HIP37878 


0.645 


9.45 


0.201+0.004 


-4.79 


2.3 


87.5+1.6 


1.9+1.2 


-87.9+1.6 


-16.3+0.4 


HIP37923 


0.787 


8.27 


0.431+0.008 


-4.42 


3.1 


17.2+1.7 


-19.3+2.5 


-18.0+1.6 


-2.3+0.8 


HIP38041 


0.745 


8.10 


0.214+0.005 


-4.80 


2.2 


22.1 + 1.6 


47.6+1.1 


-23.9+1.6 


-4.8+0.4 


HIP38072 


0.628 


9.20 


0.296+0.006 


-4.51 


3.1 


58.2+1.7 


-47.6+2.1 


-41.0+1.8 


-17.7+1.5 


HIP38131 


0.630 


8.96 


0.166+0.004 


-4.95 


2.2 


5.6+1.7 


-30.1 + 1.9 


4.8+1.7 


-38.4±2.4 


HIP38250 


0.815 


9.26 


0.407+0.008 


-4.48 


3.8 


38.2+1.7 


-48.9+1.8 


-25.6+1.7 


-2.4+0.3 


HIP38574 


0.696 


8.91 


0.157+0.004 


-5.03 


3.3 


20.2+1.7 


3.8+0.4 


-22.9+1.6 


5.0+1.1 


HIP38576 


0.661 


9.45 


0.157+0.004 


-5.02 


2.6 


43.0+1.6 


-78.3+7.1 


-50.8+1.8 


-31.2+1.5 


HIP38645 


0.739 


9.26 


0.163+0.004 


-5.01 


4.6 


32.2+1.7 


-61.1+4.7 


-42.2+1.8 


-4.7+0.7 


HIP38809 


0.541 


8.43 


0.157+0.004 


-4.98 


8.1 


6.8+1.9 


-38.3+2.8 


-15.2+1.9 


2.7+0.8 


HIP38998 


0.869 


8.81 


0.204+0.005 


-4.91 


1.5 


-14.4+1.6 


7.5+1.0 


5.0+1.3 


-40.6+1.4 


HIP39026 


0.560 


8.50 


0.159+0.004 


-4.97 


1.8 


44.6+1.7 


-81.2+3.9 


-32.4+1.7 


46.7±2.8 


HIP39088 


0.831 


9.25 


0.201+0.005 


-4.90 


2.7 


3.5+1.6 


5.2+0.3 


-0.1 + 1.6 


-12.1+0.6 


HIP39186 


0.638 


8.50 


0.152+0.004 


-5.04 


3.0 


17.8+1.7 


-3.5+0.8 


-17.6+1.5 


11.7+0.7 


HIP39242 


0.595 


7.71 


0.150+0.004 


-5.05 


2.6 


14.6+1.7 


-17.5+0.8 


-23.4+1.6 


9.5+0.7 


HIP39298 


0.721 


8.06 


0.154+0.004 


-5.05 


2.7 


25.5+1.7 


0.7+1.2 


-41.6+1.6 


-40.9+2.0 


HIP39327 


0.651 


8.56 


0.152+0.004 


-5.05 


2.0 


8.2+1.7 


41.9+4.3 


-26.0+2.3 


11.6+1.1 


HIP39330 


0.655 


7.52 


0.201+0.005 


-4.80 


3.4 


22.7+1.7 


-47.7+0.9 


-15.7+1.6 


-0.7+0.2 


HIP39338 


0.598 


9.20 


0.312+0.006 


-4.46 


9.2 


11.9+1.9 


-26.2+1.6 


-7.9+1.9 


-13.5+0.8 


HIP39364 


0.593 


9.38 


0.234+0.005 


-4.65 


4.2 


29.7+1.7 


-12.8±0.7 


-26.7+1.7 


-10.6+0.6 


HIP39417 


0.715 


8.25 


0.151+0.004 


-5.07 


2.2 


43.7+1.6 


-13.0+1.7 


-64.7+2.7 


-28.5±2.7 


HIP39457 


0.689 


8.72 


0.143+0.004 


-5.12 


3.1 


25.8+1.7 


-66.9+5.8 


-1.8+2.7 


6.1+0.7 


HIP39589 


0.660 


9.11 


0.169+0.004 


-4.95 


3.0 


10.6+1.7 


-37.5+2.6 


-16.3+1.6 


-17.3+1.1 


HIP39989 


0.541 


9.16 


0.164+0.004 


-4.93 


3.2 


18.1 + 1.7 


-41.0+3.9 


-5.6+2.0 


-6.4+0.7 


HIP40051 


0.887 


8.78 


0.303+0.006 


-4.71 


2.3 


27.6+1.6 


41.9+1.3 


-33.7+1.6 


-28.6+0.7 


HIP40138 


0.600 


8.69 


0.157+0.004 


-5.00 


2.7 


19.7+1.7 


-49.5±3.3 


-3.3+1.9 


-40.0+3.1 


HIP40174 


0.619 


8.19 


0.189+0.004 


-4.83 


1.9 


-3.6+1.7 


-35.3+1.2 


12.3+1.6 


-10.3+0.3 


HIP40227 


0.820 


9.39 


0.210+0.005 


-4.86 


2.6 


45.3+1.6 


41.3+2.6 


-56.7+1.7 


15.0+0.9 


HIP40229 


0.660 


9.32 


0.170+0.004 


-4.94 


2.6 


7.4+1.7 


40.3+3.8 


-38.0+3.0 


-6.5+0.7 


HIP40498 


0.582 


9.38 


0.172+0.004 


-4.90 


1.8 


-7.4+1.7 


-44.8+4.8 


42.9±3.7 


-21.2+1.9 


HIP40613 


0.584 


7.74 


0.159+0.004 


-4.98 


2.6 


112.6+1.7 


-37.8±2.3 


-144.3±3.9 


-43.2+4.3 


HIP40663 


0.826 


8.80 


0.164+0.004 


-5.03 


2.3 


79.7+1.6 


-71.2+1.7 


-54.5+1.2 


-16.2+2.9 


HIP40695 


0.660 


8.92 


0.151+0.004 


-5.06 


2.5 


2.7+1.6 


-7.9+0.8 


0.9+1.6 


-45.3±3.8 


HIP40840 


0.581 


8.77 


0.165+0.004 


-4.94 


2.5 


8.3+1.7 


-49.2±2.6 


-2.8+1.7 


-19.3+1.0 


HIP40914 


0.643 


9.32 


0.143+0.004 


-5.12 


2.9 


18.9+1.7 


47.6+6.3 


-39.5+3.0 


-3.2+0.6 


HIP41010 


0.652 


9.23 


0.162+0.004 


-4.99 


2.8 


30.3+1.7 


-49.5±4.3 


-43.3+1.9 


10.7+1.6 


HIP41217 


0.680 


9.47 


0.154+0.004 


-5.05 


2.3 


71.2+1.7 


72.0+5.3 


-49.3+2.2 


-30.1 + 1.0 


HIP41351 


0.851 


9.19 


0.353+0.007 


-4.59 


2.4 


-32.8+1.6 


50.3+2.4 


-0.2+2.1 


-6.1+0.6 


HIP41353 


0.527 


8.74 


0.164+0.004 


-4.93 


1.9 


6.6+1.7 


-0.9+0.2 


-3.3+1.6 


-17.5+0.9 


HIP41659 


0.770 


9.49 


0.165+0.004 


-5.01 


1.0 


62.9+1.6 


-87.0+4.1 


-52.3+1.7 


-76.5+3.1 


HIP41690 


0.587 


8.63 


0.151+0.004 


-5.03 


3.3 


29.8+1.7 


-20.0+1.1 


-28.8+1.7 


19.4+1.4 


HIP42098 


0.686 


8.83 


0.156+0.004 


-5.03 


2.5 


-39.0+1.7 


72.2+4.1 


-2.0+2.9 


-15.8+0.6 


HIP42408 


0.698 


8.19 


0.159+0.004 


-5.02 


2.3 


-5.5+1.6 


67.8+3.2 


-45.8±2.6 


1.2+0.6 


HIP42581 


0.734 


7.59 


0.178+0.004 


-4.93 


3.9 


12.1 + 1.7 


-11.7+1.0 


-10.3+1.3 


-7.2+1.0 


HIP42581 


0.734 


7.59 


0.178+0.004 


-4.93 


4.1 


12.2+1.7 


-11.8+1.0 


-10.4+1.3 


-7.1 + 1.0 


HIP42655 


0.580 


8.72 


0.152±0.004 


-5.02 


2.6 


46.9+1.7 


-5.9+0.4 


-46.4+1.7 


-20.2+1.6 


HIP42751 


0.622 


9.38 


0.166+0.004 


-4.95 


2.8 


16.7+1.7 


13.3+1.8 


-20.1 + 1.7 


5.5+0.5 
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HIP42796 


0.592 


9.31 


0.182±0.004 


-4.85 


5.7 


8.4+1.8 


-34.8±2.9 


-14.5+1.8 


1.6+0.5 


HIP42847 


0.640 


8.86 


0.173+0.004 


-4.92 


2.2 


24.6+1.7 


-28.8+1.4 


-22.0+1.7 


-9.9+0.5 


HIP43190 


0.673 


8.51 


0.157±0.004 


-5.02 


2.4 


11.7+1.6 


20.4+1.2 


-14.9+1.6 


19.3+0.9 


HIP43267 


0.682 


9.30 


0.149+0.004 


-5.08 


2.7 


28.9+1.7 


19.8±2.6 


-38.2+1.9 


-21.9+2.4 


HIP43287 


0.649 


8.38 


0.148+0.004 


-5.08 


4.7 


12.0+1.7 


13.0+1.5 


-18.2+1.7 


-10.0+1.1 


HIP43290 


0.651 


7.83 


0.388+0.007 


-4.37 


8.8 


21.9+1.9 


-33.3+0.8 


-17.0+1.9 


-1.1+0.1 


HIP43371 


0.772 


9.50 


0.382+0.007 


-4.47 


2.4 


6.5+1.6 


-3.5+0.6 


-6.2±4.9 


-4.8+0.5 


HIP43374 


0.691 


9.20 


0.177+0.004 


-4.92 


1.4 


-8.6+1.6 


4.8+0.4 


6.7+1.6 


17.2+1.0 


HIP43449 


0.574 


8.53 


0.200+0.004 


-4.76 


5.7 


10.5+1.8 


-18.8+1.2 


-16.5+1.6 


-4.1+0.6 


HIP43470 


0.764 


9.38 


0.162+0.004 


-5.02 


2.4 


23.6+1.6 


-58.1+5.7 


2.6+2.8 


-15.8+3.2 


HIP44059 


0.843 


9.06 


0.160+0.004 


-5.05 


2.6 


40.8+1.6 


18.0±2.4 


-65.4±2.4 


-15.6+1.9 


HIP44152 


0.566 


8.91 


0.281+0.006 


-4.51 


8.6 


-3.3+1.9 


15.2+1.0 


4.8+1.9 


-4.7+0.4 


HIP44171 


0.506 


8.41 


0.151+0.004 


-5.02 


4.2 


-23.1 + 1.7 


-9.8+1.9 


25.9+1.6 


-13.5+0.9 


HIP44212 


0.537 


7.80 


0.173+0.004 


-4.88 


3.4 


8.0+1.7 


26.8+1.7 


-28.4+1.7 


-1.9+0.7 


HIP44255 


0.593 


8.92 


0.149+0.004 


-5.05 


2.7 


4.6+1.7 


-16.9+1.4 


-9.5+1.6 


-0.5+0.5 


HIP44279 


0.770 


9.01 


0.188+0.004 


-4.91 


2.6 


43.6+1.6 


-57.0+3.3 


-36.2+1.7 


-10.2+0.9 


HIP44291 


0.833 


8.63 


0.159+0.004 


-5.05 


2.8 


7.5+1.6 


39.1+2.0 


-27.7+1.8 


-24.8+1.3 


HIP44291 


0.833 


8.63 


0.159+0.004 


-5.05 


2.8 


7.5+1.7 


39.1+2.0 


-27.7+1.8 


-24.8+1.3 


HIP44483 


0.516 


8.77 


0.307+0.006 


-4.44 


_ 


_ 


_ 


_ 


_ 


HIP44657 


0.674 


8.66 


0.291+0.006 


-4.55 


2.6 


16.1 + 1.7 


-12.3+0.7 


-16.6+1.5 


-10.0+1.1 


HIP44668 


0.682 


8.59 


0.150+0.004 


-5.07 


2.6 


0.1 + 1.7 


6.2+0.5 


-2.2+1.6 


-8.8+0.6 


HIP44698 


0.578 


8.94 


0.150+0.004 


-5.04 


3.1 


38.3+1.7 


-17.0+1.1 


-38.2+1.7 


-20.0+1.9 


HIP44799 


0.581 


9.20 


0.164+0.004 


-4.95 


2.0 


43.1 + 1.7 


-22.7+1.3 


-37.9+1.6 


8.2+0.4 


HIP44811 


0.575 


7.72 


0.163+0.004 


-4.95 


2.6 


-1.5+1.7 


10.1+0.3 


2.6+1.7 


-25.7±0.7 


HIP44953 


0.767 


8.62 


0.183+0.004 


-4.93 


1.4 


5.3+1.6 


13.5+1.1 


-28.1 + 1.5 


-12.2+1.0 


HIP45685 


0.566 


8.46 


0.153+0.004 


-5.01 


4.9 


23.3+1.7 


-12.6+0.7 


-22.3+1.6 


-1.9+0.9 


HIP45957 


0.801 


8.85 


0.364+0.007 


-4.53 


2.6 


35.0+1.6 


-120.0+4.5 


-22.5+1.6 


-35.6+1.7 


HIP46203 


0.725 


9.13 


0.249+0.005 


-4.69 


2.6 


-26.0+1.6 


58.8+3.8 


-4.0+2.3 


-10.5+0.8 


HIP46384 


0.620 


9.26 


0.216+0.005 


-4.72 


3.9 


6.5+1.7 


-29.5+2.6 


-12.2+1.7 


-4.4+0.5 


HIP46603 


0.530 


9.50 


0.165+0.004 


-4.92 


2.8 


36.3+1.7 


-54.0+5.3 


-25.9+1.8 


0.4+1.4 


HIP46649 


0.698 


8.98 


0.344+0.007 


-4.47 


3.8 


7.5+1.7 


-25.9±2.2 


-7.4+1.6 


-13.1 + 1.3 


HIP47002 


0.790 


9.08 


0.296+0.006 


-4.63 


3.0 


16.7+1.7 


36.3±2.0 


-21.7+1.5 


15.7+0.7 


HIP47059 


0.557 


8.84 


0.157+0.004 


-4.98 


2.7 


19.8+1.7 


-22.2+1.7 


-24.5±1.6 


-14.3+2.9 


HIP47135 


0.588 


8.59 


0.380+0.007 


-4.34 


_ 


_ 


_ 


_ 


_ 


HIP47156 


0.685 


8.82 


0.184+0.004 


-4.88 


2.2 


20.9+1.6 


-13.3+0.6 


-16.1 + 1.5 


8.4+0.6 


HIP47171 


0.580 


9.31 


0.168+0.004 


-4.92 


2.5 


-6.8+1.7 


-43.7±5.3 


41.1+4.2 


6.2+1.5 


HIP47255 


0.664 


7.74 


0.165+0.004 


-4.97 


3.1 


36.6+1.7 


-28.0+0.9 


-34.5+1.6 


3.5+0.3 


HIP47418 


0.678 


9.15 


0.162+0.004 


-5.00 


1.9 


24.8+1.6 


9.2+0.5 


-23.0+1.6 


-3.4+0.4 


HIP47732 


0.671 


9.34 


0.170+0.004 


-4.94 


2.1 


61.8+1.6 


-94.1+6.8 


-50.4+1.6 


-6.0+2.3 


HIP47734 


0.582 


9.33 


0.166+0.004 


-4.94 


2.7 


-6.2+1.7 


-59.2+6.4 


-6.4+1.7 


-61.8+6.1 


HIP47856 


0.663 


8.26 


0.142+0.004 


-5.13 


3.9 


2.2+1.7 


-47.7±4.5 


-5.0+1.5 


-33.2±3.3 


HIP47947 


0.558 


7.93 


0.162+0.004 


-4.95 


3.1 


-0.5+1.7 


-1.3+0.1 


6.3+1.7 


33.3+1.5 


HIP47961 


0.706 


9.44 


0.179+0.004 


-4.92 


2.6 


-9.0+1.7 


-83.4+8.3 


28.1+2.4 


-22.4+1.9 


HIP47990 


0.663 


8.69 


0.252+0.006 


-4.64 


3.5 


6.2+1.7 


-6.1+0.8 


-15.0+1.5 


-11.9+1.6 


HIP48133 


0.894 


7.91 


0.214+0.005 


-4.91 


2.4 


-0.4+1.6 


-40.2+0.9 


-4.5+1.6 


4.1+0.1 


HIP48323 


0.591 


7.78 


0.147+0.004 


-5.07 


7.4 


-20.4+1.8 


-0.2+0.6 


2.2+2.1 


-43.9+3.1 


HIP48365 


0.841 


9.46 


0.170+0.004 


-5.01 


2.8 


18.1 + 1.6 


-22.0+1.2 


-44.2±2.4 


-34.8±3.3 


HIP48471 


0.664 


9.33 


0.160+0.004 


-5.00 


2.1 


-3.9+1.6 


8.5+0.8 


1.3+1.7 


-53.4±4.5 


HIP48476 


0.568 


8.77 


0.185+0.004 


-4.83 


6.6 


-12.1 + 1.8 


0.1+0.4 


11.7+1.8 


-10.5+0.8 


HIP48583 


0.708 


8.17 


0.154+0.004 


-5.05 


3.4 


22.0+1.7 


8.5+0.5 


-18.6+1.7 


25.8+1.4 


HIP48637 


0.519 


8.16 


0.158+0.004 


-4.96 


2.5 


37.8+1.7 


-100.6+6.6 


-43.5+1.7 


-22.0+1.9 


HIP48754 


0.746 


8.53 


0.250+0.005 


-4.70 


1.7 


37.3+1.6 


-56.0+1.8 


-19.5+1.3 


8.0+1.1 


HIP49161 


0.840 


8.82 


0.151+0.004 


-5.09 


2.8 


50.0+1.7 


-43.3+1.8 


-54.3+1.6 


-7.9±2.4 


HIP49366 


0.891 


8.15 


0.487+0.009 


-4.48 


3.7 


-12.5+1.7 


-11.5+0.6 


5.0+1.3 


-20.9+1.0 


HIP49531 


0.620 


9.22 


0.163+0.004 


-4.97 


1.7 


-3.6+1.6 


4.6+0.6 


-16.1+2.5 


-51.9+5.2 


HIP49542 


0.618 


9.07 


0.157+0.004 


-5.01 


2.9 


84.7+1.7 


-130.2+12.2 


-54.3+2.0 


16.6+3.5 


HIP49644 


0.705 


8.83 


0.321+0.006 


-4.52 


3.3 


18.1 + 1.7 


-43.6+1.9 


-28.2+1.7 


-8.5+0.3 


HIP49674 


0.687 


8.15 


0.349+0.007 


-4.45 


3.7 


28.3+1.7 


-37.6+1.4 


-23.2+1.3 


0.9+1.2 


HIP49736 


0.654 


9.20 


0.219+0.005 


-4.73 


3.7 


4.6+1.7 


-11.2+1.0 


-7.6+1.7 


-13.7+1.2 


HIP49793 


0.590 


8.07 


0.168+0.004 


-4.93 


1.8 


110.3+1.6 


-103.2+4.2 


-100.6+1.6 


51.3+1.0 


HIP49985 


0.527 


8.41 


0.150+0.004 


-5.03 


2.6 


-2.5+1.7 


-52.1+5.6 


3.9+1.3 


-21.3+2.3 


HIP50020 


0.637 


7.89 


0.166+0.004 


-4.96 


5.0 


29.6+1.7 


-48.6+3.8 


-43.4+1.9 


-19.9+1.1 


HIP50121 


0.778 


8.09 


0.192+0.005 


-4.90 


3.2 


-14.0+1.7 


-32.8+1.6 


9.0+1.5 


-25.8+1.6 
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Star 


B—V 


V 


Smw 


□ a 


vsin; 


RV 


U 


V 


W 


HIP50458 


0.827 


8.50 


0.142±0.004 


-5.14 


2.9 


71.6+1.7 


-55.7±5.2 


-71.4+1.6 


7.1+2.4 


HIP50490 


0.630 


9.35 


0.157±0.004 


-5.01 


1.9 


17.4+1.6 


0.3+0.8 


-23.1 + 1.7 


1.0+1.6 


HIP50490 


0.630 


9.35 


0.542+- 


-4.17 


1.9 


17.4+1.6 


0.3+0.8 


-23.1 + 1.7 


1.0+1.6 


HIP50617 


0.683 


8.80 


0.161±0.004 


-5.00 


2.3 


0.7+1.6 


-80.1+5.8 


-13.6+1.6 


-45.0+3.4 


HIP50701 


0.623 


8.76 


0.163+0.004 


-4.97 


3.6 


-7.8+1.7 


21.4+1.6 


-11.5+2.0 


-26.4+1.9 


HIP50839 


0.656 


8.32 


0.151±0.004 


-5.06 


3.9 


11.3+1.7 


-33.5±2.4 


-11.4+1.5 


-1.3+0.8 


HIP51027 


0.645 


8.47 


0.147±0.004 


-5.08 


2.7 


7.8+1.7 


55.7+5.1 


-50.3+4.1 


-14.4+2.1 


HIP51053 


0.510 


8.76 


0.208+0.004 


-4.71 


11.1 


12.0+2.1 


-12.0+1.2 


-25.2+2.3 


-15.1+2.8 


HIP51078 


0.643 


7.51 


0.159+0.004 


-5.00 


4.6 


19.4+1.7 


-32.2+1.6 


-22.6+1.7 


10.0+0.4 


HIP51114 


0.799 


9.33 


0.163+0.004 


-5.02 


2.9 


53.0+1.7 


-12.6+0.7 


-66.5±2.3 


-11.0+3.3 


HIP51258 


0.724 


7.88 


0.146+0.004 


-5.11 


3.1 


39.6+1.7 


-28.0+1.1 


-23.9+1.4 


28.5+1.0 


HIP51293 


0.547 


8.93 


0.156+0.004 


-4.99 


2.5 


-41.1 + 1.7 


-46.2+4.8 


37.9+1.5 


-22.7+0.9 


HIP51297 


0.813 


8.86 


0.179+0.004 


-4.96 


2.4 


30.1 + 1.6 


66.4±2.3 


-31.3+1.5 


9.5+0.7 


HIP51494 


0.692 


9.24 


0.154+0.002 


-5.05 


2.6 


-10.8+1.7 


19.6+1.9 


8.2+1.5 


-6.4+0.8 


HIP51494 


0.692 


9.24 


0.161+0.004 


-5.00 


2.6 


-10.8+1.7 


19.6+1.9 


8.2+1.5 


-6.4+0.8 


HIP51500 


0.696 


8.51 


0.152+0.004 


-5.06 


3.2 


17.7+1.7 


-59.4±4.5 


-52.4+2.9 


8.7+1.1 


HIP51608 


0.599 


8.40 


0.154+0.004 


-5.02 


2.7 


-0.3+1.7 


-8.9+0.8 


1.5+1.5 


-20.7+1.1 


HIP51611 


0.696 


9.02 


0.166+0.004 


-4.98 


2.4 


-0.3+1.7 


-9.0+0.8 


1.6+1.5 


-21.2+1.2 


HIP51655 


0.618 


9.22 


0.171+0.004 


-4.92 


2.0 


-25.1 + 1.6 


-2.5+0.4 


25.3+1.6 


-0.4+0.4 


HIP51783 


0.713 


9.42 


0.153+0.004 


-5.06 


2.8 


53.1 + 1.7 


18.1+2.6 


-54.7+1.9 


26.0+1.4 


HIP51950 


0.526 


8.43 


0.138+0.003 


-5.14 


7.9 


11.4+1.9 


-9.7+1.1 


-21.7+2.1 


-8.4±2.3 


HIP51987 


0.678 


8.94 


0.150+0.004 


-5.07 


2.9 


-6.2+1.7 


73.8±6.6 


-0.6+1.4 


7.3+1.5 


HIP52023 


0.734 


8.51 


0.144+0.003 


-5.12 


2.7 


8.1 + 1.7 


-26.9+2.3 


-16.2+1.5 


-12.9+1.9 


HIP52089 


0.802 


9.41 


0.186+0.004 


-4.93 


2.5 


21.2+1.6 


28.5+1.8 


-46.2+2.1 


-17.8±2.0 


HIP52166 


0.538 


8.63 


0.162+0.004 


-4.94 


3.5 


6.2+1.7 


-28.9+2.0 


-2.6+1.4 


4.3+0.9 


HIP52461 


0.753 


8.65 


0.164+0.004 


-5.00 


2.8 


30.6+1.7 


27.6+1.0 


-21.3+1.5 


-2.2+0.5 


HIP52500 


0.744 


9.03 


0.159+0.004 


-5.03 


2.6 


40.1 + 1.7 


-18.1+2.7 


-47.5+1.8 


-13.3+1.5 


HIP52629 


0.579 


8.99 


0.161±0.004 


-4.97 


2.4 


23.5+1.7 


10.3+0.6 


-19.3+1.6 


14.8+0.9 


HIP52787 


0.831 


8.39 


0.492+0.009 


-4.40 


5.4 


23.4+1.7 


-15.0+0.5 


-27.5+1.5 


-0.2+1.0 


HIP52828 


0.536 


7.88 


0.172+0.004 


-4.88 


3.6 


20.6+1.7 


-27.9+1.2 


-28.5+1.6 


-7.8+1.1 


HIP52933 


0.892 


9.12 


0.163+0.004 


-5.06 


2.4 


0.9+1.6 


-48.0+3.5 


-6.2+1.2 


-15.2+1.6 


HIP52939 


0.559 


7.86 


0.147+0.004 


-5.06 


3.0 


8.2+1.7 


-25.0+1.7 


-18.9+1.7 


-16.7+1.5 


HIP52986 


0.661 


9.41 


0.166+0.004 


-4.96 


4.3 


77.1 + 1.7 


98.7+4.9 


-47.8+2.2 


24.6+2.8 


HIP52990 


0.615 


7.53 


0.152+0.004 


-5.04 


3.0 


42.9+1.7 


-46.9+2.0 


-63.5+1.9 


-16.1+2.2 


HIP52995 


0.506 


8.62 


0.158+0.004 


-4.97 


2.7 


23.7+1.7 


4.4+1.0 


-39.1+2.8 


-3.4±2.6 


HIP53015 


0.580 


9.22 


0.158+0.004 


-4.99 


2.9 


-7.9+1.7 


2.9+0.7 


4.2+1.2 


-6.3+1.3 


HIP53023 


0.549 


8.24 


0.139+0.003 


-5.13 


5.3 


-4.4+1.8 


-60.6+3.9 


-17.1+2.1 


-17.3+1.2 


HIP53084 


0.753 


8.71 


0.153+0.004 


-5.07 


2.7 


36.9+1.7 


-47.7+3.1 


-50.0+1.9 


-8.8±2.4 


HIP53087 


0.718 


7.84 


0.176+0.004 


-4.93 


2.5 


3.9+1.7 


-46.2+1.7 


-15.4+1.5 


-17.1 + 1.1 


HIP53101 


0.719 


9.21 


0.160+0.004 


-5.02 


4.5 


31.8+1.7 


84.8±9.2 


-21.3+1.9 


-1.0+1.4 


HIP53172 


0.579 


7.76 


0.157+0.004 


-4.99 


2.1 


20.2+1.7 


1.7+0.2 


-34.8+1.6 


-12.1 + 1.5 


HIP53186 


0.557 


7.63 


0.170+0.004 


-4.90 


2.5 


-5.0+1.7 


-43.4+1.6 


-1.7+1.2 


-16.0+1.2 


HIP53250 


0.790 


8.18 


0.171+0.004 


-4.98 


2.6 


27.1 + 1.6 


-62.1 ±2.6 


-35.5+1.4 


-6.9+1.4 


HIP53301 


0.562 


8.13 


0.152+0.004 


-5.02 


4.6 


28.7+1.7 


62.2+5.4 


-38.6+1.9 


-8.6±2.3 


HIP53314 


0.590 


8.60 


0.160+0.004 


-4.97 


3.5 


4.3+1.7 


-19.8+1.9 


-16.4+1.9 


-22.3±2.3 


HIP53321 


0.505 


9.02 


0.170+0.004 


-4.89 


1.6 


27.8+1.6 


-11.9+1.6 


-35.9+1.6 


-0.7+0.4 


HIP53416 


0.561 


8.50 


0.161+0.004 


-4.96 


2.6 


31.1 + 1.7 


-57.8+3.9 


-48.7±2.0 


-17.1+2.3 


HIP53424 


0.710 


8.22 


0.161+0.004 


-5.01 


3.3 


4.4+1.7 


-13.6+1.0 


-21.7+1.8 


-16.3+1.9 


HIP53443 


0.673 


8.49 


0.257+0.005 


-4.63 


3.4 


16.5+1.7 


2.1+0.6 


-28.7±2.0 


-1.7+1.8 


HIP53534 


0.800 


9.27 


0.159+0.004 


-5.05 


3.0 


26.2+1.7 


2.4+1.1 


-26.5+1.5 


-8.1+0.6 


HIP53647 


0.660 


8.65 


0.154+0.004 


-5.04 


3.1 


-2.3+1.7 


6.3+0.8 


-4.9+1.7 


-26.1+2.5 


HIP53657 


0.604 


8.70 


0.162+0.004 


-4.97 


2.8 


26.9+1.7 


45.6+2.1 


-12.6+1.7 


18.9+1.0 


HIP53719 


0.878 


8.62 


0.183+0.004 


-4.98 


2.4 


96.1 + 1.6 


-24.0+1.8 


-111.4+1.7 


-44.4+1.6 


HIP54104 


0.710 


8.80 


0.150+0.004 


-5.08 


2.9 


9.4+1.7 


-34.0+3.2 


-20.7+1.8 


-11.4+1.7 


HIP54114 


0.809 


8.87 


0.346+0.008 


-4.56 


3.7 


0.1 + 1.7 


-46.2+2.1 


-21.1 + 1.7 


-9.4+0.6 


HIP54195 


0.731 


8.09 


0.138+0.003 


-5.16 


3.6 


11.3+1.7 


-17.0+1.8 


-16.3+1.5 


-1.8+1.6 


HIP54259 


0.582 


8.98 


0.178+0.004 


-4.86 


3.4 


27.8+1.7 


-24.0±2.9 


-40.2+3.1 


-1.2+3.2 


HIP54285 


0.608 


8.39 


0.165+0.004 


-4.95 


2.9 


18.6+1.7 


-71.2+5.0 


-33.8+1.9 


-6.5+1.3 


HIP54530 


0.736 


8.69 


0.180+0.004 


-4.92 


2.1 


17.8+1.6 


42.3+1.6 


-6.6+1.4 


16.1+0.9 


HIP54580 


0.661 


7.70 


0.154+0.004 


-5.04 


3.2 


-3.8+1.7 


12.2+0.8 


-12.8+1.6 


-17.9+1.5 


HIP54724 


0.837 


9.50 


0.170+0.004 


-5.01 


2.6 


47.0+1.6 


-39.8+4.2 


-64.5±2.4 


-11.3+2.5 


HIP54728 


0.637 


8.15 


0.164+0.004 


-4.97 


3.0 


-19.5+1.7 


35.3+1.5 


-8.3+1.3 


-25.5+1.4 


HIP54804 


0.613 


8.11 


0.161+0.004 


-4.98 


2.6 


-4.4+1.7 


-47.1+2.3 


-48.1+2.9 


-64.3±3.2 
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Star 


B—V 


V 


Smw 


□ a 


vsin; 


RV 


U 


V 


W 


HIP54884 


0.552 


9.19 


0.154±0.003 


-5.01 


2.8 


-8.9+1.7 


-46.9+5.0 


0.7+1.7 


1.4+0.9 


HIP55057 


0.729 


8.94 


0.190±0.004 


-4.88 


1.6 


0.5+1.6 


-47.1+3.8 


-19.9+1.9 


-19.7+2.1 


HIP55235 


0.828 


8.73 


0.228±0.005 


-4.81 


2.8 


7.6+1.7 


-55.5±2.9 


-15.2+1.2 


-5.2+1.3 


HIP55285 


0.705 


9.33 


0.189±0.004 


-4.87 


1.9 


1.0+1.6 


56.7±6.5 


-32.2±3.7 


-21.8+2.9 


HIP55300 


0.765 


8.53 


0.334+0.007 


-4.54 


3.2 


-12.9+1.7 


-52.2±2.9 


-8.3+1.9 


-12.4+1.0 


HIP55409 


0.658 


8.00 


0.162±0.004 


-4.99 


2.1 


3.7+1.7 


-17.4±0.7 


-34.1 + 1.9 


-38.4+1.9 


HIP55438 


0.609 


9.49 


0.176±0.004 


-4.89 


1.7 


12.6+1.6 


72.4+10.1 


-23.1+2.4 


7.1 + 1.4 


HIP55618 


0.645 


9.36 


0.152±0.004 


-5.04 


2.2 


88.5+1.6 


49.6±4.0 


-63.9+2.7 


53.1+3.1 


HIP55664 


0.874 


9.10 


0.159±0.004 


-5.07 


2.2 


32.6+1.6 


-24.7+1.8 


-71.2+4.2 


-12.4+3.3 


HIP55875 


0.748 


7.65 


0.243+0.005 


-4.72 


8.0 


1.7+1.9 


13.9+1.0 


-18.3+1.8 


-18.6+1.9 


HIP56175 


0.620 


9.50 


0.159+0.004 


-4.99 


2.4 


8.3+1.7 


-30.9+3.3 


-12.0+1.4 


5.1 + 1.0 


HIP56413 


0.726 


8.17 


0.197+0.005 


-4.85 


2.3 


18.6+1.6 


-32.9+1.7 


-40.3+1.8 


-35.0+1.6 


HIP56641 


0.804 


8.86 


0.206+0.005 


-4.86 


3.0 


-28.9+1.7 


5.6+1.1 


14.7+1.4 


-26.5+1.4 


HIP56738 


0.561 


7.61 


0.178+0.004 


-4.86 


1.5 


3.8+1.7 


-61.7+2.5 


-6.7+0.9 


-1.0+1.4 


HIP56791 


0.710 


8.80 


0.151+0.004 


-5.07 


2.4 


-27.9+1.6 


53.2+4.6 


10.7+1.4 


-38.6+1.9 


HIP56798 


0.659 


8.73 


0.171+0.004 


-4.94 


3.5 


6.7+1.7 


-0.4+0.3 


-5.8+1.1 


3.8+1.2 


HIP56869 


0.749 


9.43 


0.146+0.004 


-5.11 


2.4 


20.3+1.6 


-67.6+8.8 


-54.1+4.7 


-19.4+3.7 


HIP56876 


0.711 


7.82 


0.140+0.004 


-5.15 


4.2 


10.8+1.7 


-80.5+7.2 


-38.6±2.9 


-3.8+1.0 


HIP57177 


0.548 


9.02 


0.179+0.004 


-4.85 


2.8 


18.1 + 1.7 


30.2+1.9 


-18.1 + 1.5 


-19.3+2.0 


HIP57207 


0.618 


9.14 


0.361+0.007 


-4.39 


_ 


_ 


_ 


_ 


_ 


HIP57285 


0.573 


8.70 


0.304+0.006 


-4.47 


_ 


_ 


_ 


_ 


_ 


HIP57331 


0.755 


9.38 


0.152+0.004 


-5.07 


2.7 


-0.5+1.7 


-73.6±8.2 


-33.0+4.0 


-8.1 + 1.0 


HIP57366 


0.569 


8.15 


0.145+0.004 


-5.08 


5.4 


20.7+1.8 


-11.8+1.6 


-24.3+1.6 


7.3+1.4 


HIP57441 


0.695 


9.23 


0.269+0.006 


-4.62 


3.0 


3.1 + 1.7 


-17.5+1.5 


-9.8+1.5 


-1.3+0.9 


HIP57460 


0.551 


8.15 


0.316+0.006 


-4.43 


8.6 


-7.9+1.9 


-30.8+1.5 


-9.5+1.6 


-15.1 + 1.3 


HIP57468 


0.556 


8.16 


0.162+0.004 


-4.95 


7.2 


2.9+1.8 


-45.0+4.2 


-22.0+2.3 


-8.7+1.5 


HIP57552 


0.610 


8.69 


0.209+0.005 


-4.74 


3.0 


8.3+1.7 


5.7+0.6 


-12.9+1.6 


-20.6+1.8 


HIP57645 


0.895 


9.25 


0.314+0.006 


-4.70 


1.8 


-9.8+1.6 


-36.1 + 1.5 


-5.5+1.3 


-11.5+1.1 


HIP57668 


0.582 


9.02 


0.168+0.004 


-4.92 


3.5 


19.7+1.7 


-22.6+2.3 


-43.7+3.0 


-10.4+2.5 


HIP57739 


0.678 


9.33 


0.153+0.004 


-5.05 


2.2 


55.4+1.6 


-9.8+4.0 


-64.8±2.3 


14.2+1.3 


HIP57744 


0.580 


7.84 


0.147+0.003 


-5.07 


3.8 


1.4+1.7 


-59.8+4.9 


-20.4+2.0 


-4.8+1.2 


HIP57927 


0.719 


8.49 


0.143±0.004 


-5.13 


2.9 


3.2+1.7 


-108.2+10.6 


-12.7+1.6 


29.9+2.9 


HIP57927 


0.719 


8.49 


0.146+0.004 


-5.10 


2.9 


3.2+1.7 


-108.2+10.6 


-12.7+1.6 


29.9±2.9 


HIP57931 


0.860 


9.40 


0.156+0.004 


-5.08 


2.6 


-4.7+1.6 


-18.8+1.4 


-3.6+1.6 


-3.5+0.4 


HIP57999 


0.510 


9.15 


0.153+0.004 


-5.00 


2.6 


0.5+1.7 


12.0+1.3 


3.4+1.5 


11.4+1.1 


HIP58152 


0.792 


9.29 


0.164+0.004 


-5.02 


2.5 


10.5+1.6 


-45.6+3.7 


-43.9±3.0 


-17.0+2.2 


HIP58180 


0.705 


8.59 


0.356+0.007 


-4.46 


4.1 


8.4+1.7 


-4.6+0.8 


-11.5+1.4 


-4.0+0.4 


HIP58226 


0.690 


9.16 


0.228+0.005 


-4.73 


3.8 


30.5+1.7 


-26.3+4.0 


-47.1+2.5 


-5.2+1.2 


HIP58387 


0.619 


9.22 


0.316+0.006 


-4.47 


5.4 


-0.0+1.7 


-8.4+1.1 


-5.1 + 1.6 


-8.5+0.8 


HIP58395 


0.747 


9.15 


0.145+0.004 


-5.11 


2.8 


3.1 + 1.7 


-1.3+0.7 


-10.4+1.6 


-10.5+1.5 


HIP58401 


0.780 


8.91 


0.171+0.004 


-4.98 


1.8 


159.8+1.6 


-31.0+3.0 


-199.2+2.4 


-6.2+2.1 


HIP58523 


0.561 


8.53 


0.154+0.004 


-5.01 


5.2 


30.3+1.7 


4.6+1.1 


-30.9+1.6 


5.4+0.4 


HIP58558 


0.753 


8.23 


0.161+0.004 


-5.02 


2.8 


42.5+1.7 


-0.8+0.3 


-54.2+1.7 


15.3+1.6 


HIP58691 


0.694 


9.22 


0.165+0.004 


-4.98 


2.8 


-10.9+1.6 


-51.9+4.7 


-16.0+2.9 


-17.6+1.5 


HIP58722 


0.708 


8.53 


0.411+0.007 


-4.38 


3.5 


0.0+1.7 


8.7+0.6 


0.8+1.0 


-1.0+1.3 


HIP58840 


0.623 


9.29 


0.163+0.004 


-4.97 


1.0 


28.0+1.6 


37.4+2.9 


-13.9+1.9 


1.2+0.7 


HIP58949 


0.754 


8.16 


0.160+0.004 


-5.03 


1.9 


16.2+1.6 


-72.1+2.4 


-38.0+1.3 


3.9+1.4 


HIP59027 


0.594 


8.76 


0.157+0.004 


-4.99 


2.1 


53.6+1.7 


-45.9+6.5 


-80.0+3.4 


11.5+0.4 


HIP59051 


0.645 


9.39 


0.158+0.004 


-5.01 


3.9 


-3.4+1.7 


-27.9±2.9 


-8.6+1.9 


-16.8+1.9 


HIP59197 


0.614 


9.14 


0.160+0.004 


-4.99 


2.7 


57.3+1.7 


47.8+3.0 


-46.8+1.3 


9.0+2.2 


HIP59230 


0.630 


9.22 


0.153+0.004 


-5.04 


3.2 


-7.2+1.7 


-20.8+2.1 


-21.4+2.8 


-18.9±2.0 


HIP59341 


0.739 


8.96 


0.160+0.004 


-5.02 


4.9 


31.9+1.7 


-37.6+6.7 


-54.6±3.9 


0.6+1.4 


HIP59380 


0.570 


7.52 


0.179+0.004 


-4.86 


2.6 


13.4+1.7 


11.4+0.7 


0.9+1.5 


34.5+1.1 


HIP59417 


0.626 


8.20 


0.164+0.004 


-4.96 


2.9 


-7.5+1.7 


-45.3±2.2 


-43.2+2.5 


-29.7+1.8 


HIP59419 


0.884 


9.32 


0.267+0.006 


-4.77 


2.1 


-5.4+1.6 


-44.7+2.4 


-19.1 + 1.9 


-11.7+0.7 


HIP59639 


0.892 


8.63 


0.205+0.005 


-4.93 


2.8 


72.8+1.6 


6.8+1.1 


-80.9+1.5 


4.0+0.3 


HIP59968 


0.762 


8.50 


0.135+0.004 


-5.18 


2.8 


39.2+1.7 


57.7+3.1 


-23.1 + 1.5 


-3.4+1.7 


HIP60096 


0.737 


8.43 


0.140+0.003 


-5.15 


2.7 


32.9+1.7 


47.1+3.3 


-30.7+1.4 


-8.6±2.7 


HIP60457 


0.898 


7.87 


0.135+0.004 


-5.19 


3.1 


53.3+1.7 


41.5+1.8 


-37.4+1.1 


23.1 + 1.4 


HIP60462 


0.840 


9.42 


0.177+0.004 


-4.98 


2.3 


55.9+1.6 


-36.3+3.6 


-51.4+1.4 


57.2+1.9 


HIP60653 


0.636 


8.72 


0.157±0.004 


-5.01 


1.7 


34.2+1.6 


-29.9+2.8 


-66.5±3.2 


0.1+2.0 


HIP60658 


0.692 


9.49 


0.212+0.005 


-4.78 


2.3 


17.8+1.6 


35.7±3.3 


-5.8+1.7 


-11.1+2.0 


HIP60788 


0.920 


9.38 


0.160+0.004 


-5.09 


2.3 


56.2+1.6 


2.6+1.6 


-67.7+1.8 


16.6+1.3 
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V 
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□ a 


vsin; 


RV 


U 


V 


W 


HIP60808 


0.872 


8.72 


0.313±0.006 


-4.68 


2.7 


-27.0+1.6 


-57.5+2.1 


2.7+1.7 


12.0+0.8 


HIP60829 


0.710 


8.31 


0.160+0.004 


-5.01 


2.0 


20.4+1.6 


-32.8+1.7 


-60.3+2.3 


-10.4+1.6 


HIP60930 


0.784 


9.06 


0.216+0.005 


-4.82 


3.0 


15.2+1.7 


69.5±3.3 


-12.3+1.2 


-40.3+2.6 


HIP61052 


0.597 


8.98 


0.152+0.004 


-5.03 


2.0 


17.1 + 1.7 


34.1+2.7 


-26.3+1.8 


-37.1±4.4 


HIP61123 


0.800 


9.26 


0.179+0.004 


-4.96 


2.5 


31.7+1.7 


24.0+1.0 


-22.4+1.5 


4.5+0.3 


HIP61391 


0.898 


8.82 


0.401+0.008 


-4.58 


2.8 


-4.2+1.7 


-34.8+1.4 


-11.8+1.4 


5.8+0.6 


HIP61476 


0.692 


8.04 


0.210+0.005 


-4.78 


2.6 


-6.3+1.7 


-39.4+1.3 


-21.7+1.4 


-10.1 + 1.1 


HIP61608 


0.678 


8.79 


0.166+0.004 


-4.97 


2.9 


-2.6+1.7 


-11.3+0.8 


-42.1+3.0 


-22.7±2.0 


HIP61687 


0.894 


8.52 


0.168+0.004 


-5.05 


_ 


24.6+1.6 


70.9+7.7 


5.4+2.2 


11.6+1.7 


HIP61698 


0.583 


8.34 


0.287+0.006 


-4.51 


3.9 


-7.2+1.7 


-19.6+1.4 


-3.7+1.6 


-2.7+0.4 


HIP61794 


0.583 


8.31 


0.151+0.004 


-5.03 


3.3 


25.5+1.7 


26.9+1.4 


-37.0+1.8 


-15.3+2.5 


HIP61804 


0.608 


8.57 


0.417+0.007 


-4.30 


11.3 


-14.7+2.1 


-15.0+0.9 


0.2+1.4 


-13.3+1.5 


HIP61907 


0.882 


9.34 


0.184+0.005 


-4.98 


2.4 


27.5+1.6 


8.3+0.9 


-39.5+1.7 


-35.4+2.6 


HIP61984 


0.600 


8.72 


0.302+0.006 


-4.48 


12.3 


-4.2+2.1 


-21.1 + 1.8 


-18.1+2.3 


-16.2+1.6 


HIP61985 


0.758 


9.40 


0.164+0.004 


-5.01 


2.0 


-18.6+1.6 


-44.0+3.2 


-19.4±2.9 


-22.5+1.4 


HIP61999 


0.616 


9.48 


0.151+0.004 


-5.05 


2.7 


39.1 + 1.7 


-14.1+4.4 


-50.1+2.7 


16.9+0.8 


HIP62063 


0.638 


8.88 


0.161+0.004 


-4.99 


2.3 


-5.1 + 1.6 


-23.8+2.3 


-24.0+3.0 


-20.8+2.0 


HIP62093 


0.730 


9.13 


0.158+0.004 


-5.03 


2.9 


-8.3+1.7 


-65.9+5.8 


-39.9+4.4 


-16.5+1.4 


HIP62118 


0.819 


9.47 


0.171+0.004 


-5.00 


1.8 


41.5+1.6 


17.4+0.7 


-58.1±2.0 


-17.4+2.4 


HIP62174 


0.513 


8.18 


0.149+0.003 


-5.03 


5.5 


3.6+1.8 


-29.5±3.2 


-32.6+3.3 


-8.1 + 1.7 


HIP62304 


0.654 


8.05 


0.157+0.004 


-5.01 


2.5 


52.1 + 1.7 


95.4+4.1 


-22.4+0.9 


14.5+1.9 


HIP62371 


0.703 


7.69 


0.152+0.004 


-5.06 


3.4 


18.3+1.7 


-6.8+1.2 


-33.8±2.4 


4.5+1.7 


HIP62410 


0.637 


8.82 


0.166+0.004 


-4.95 


2.4 


-18.3+1.7 


-34.3±2.7 


-19.5+3.7 


-42.4+3.7 


HIP62583 


0.627 


8.01 


0.141+0.003 


-5.13 


4.0 


17.3+1.7 


-21.2+2.4 


-49.5+3.2 


-11.2+2.0 


HIP62809 


0.616 


8.48 


0.169+0.004 


-4.93 


2.5 


2.9+1.7 


-119.3+5.9 


-87.2+4.3 


-46.1+2.2 


HIP62841 


0.574 


8.37 


0.150+0.004 


-5.04 


2.8 


-1.7+1.7 


6.8+0.9 


-8.4+1.3 


-18.9+1.5 


HIP62921 


0.658 


8.53 


0.180+0.004 


-4.89 


2.1 


-17.5+1.7 


8.8+1.1 


31.4+1.6 


-4.8+1.3 


HIP63009 


0.728 


8.93 


0.150+0.004 


-5.08 


2.5 


7.2+1.7 


-68.6+8.2 


-57.2+5.9 


-8.9+1.3 


HIP63366 


0.769 


7.54 


0.165+0.004 


-5.00 


2.3 


2.9+1.6 


-75.7+1.5 


-34.0+1.0 


16.5+1.3 


HIP63419 


0.779 


8.70 


0.392+0.007 


-4.47 


3.9 


-10.3+1.7 


1.4+0.5 


2.1+0.7 


-11.6+1.4 


HIP63426 


0.686 


9.33 


0.161+0.004 


-5.00 


2.9 


32.1 + 1.7 


-6.7±2.5 


-54.1+3.2 


-17.5+2.9 


HIP63742 


0.847 


7.69 


0.582+0.010 


-4.34 


4.8 


-13.1 + 1.7 


-10.3+0.6 


-22.1 + 1.0 


-22.4+1.5 


HIP63778 


0.595 


8.56 


0.166+0.004 


-4.94 


2.8 


12.5+1.7 


-17.7+1.9 


-37.5±2.3 


-5.6+1.3 


HIP63792 


0.590 


8.97 


0.297+0.006 


-4.49 


8.4 


-3.7+1.9 


-17.8+1.5 


-5.2+1.5 


3.6+1.0 


HIP63798 


0.585 


8.69 


0.169+0.004 


-4.92 


1.5 


7.1 + 1.7 


-16.8+1.7 


-5.6+1.0 


17.9+1.4 


HIP63851 


0.854 


7.71 


0.148+0.004 


-5.11 


2.7 


11.6+1.6 


-54.3±5.3 


-53.4+4.1 


5.1+0.9 


HIP63931 


0.630 


8.90 


0.153+0.004 


-5.03 


2.8 


22.7+1.7 


-56.6+7.0 


-65.2±5.9 


17.3+1.4 


HIP63964 


0.640 


9.50 


0.165+0.004 


-4.96 


2.8 


22.6+1.7 


-51.2+9.2 


-43.0+5.0 


27.7+2.0 


HIP64005 


0.625 


8.81 


0.163+0.004 


-4.97 


2.9 


34.3+1.7 


29.6+1.4 


-23.3+1.4 


-15.0+1.8 


HIP64011 


0.602 


8.49 


0.374+0.007 


-4.36 


_ 


_ 


_ 


_ 


_ 


HIP64058 


0.746 


8.75 


0.156+0.004 


-5.05 


2.5 


25.2+1.6 


-24.1+2.4 


-50.2+2.2 


-4.0+0.6 


HIP64079 


0.689 


9.44 


0.187+0.004 


-4.87 


2.0 


1.0+1.6 


-54.7+4.6 


-46.6±3.9 


-1.4+1.1 


HIP64214 


0.530 


8.36 


0.236+0.005 


-4.62 


5.8 


-16.2+1.8 


-15.2+1.1 


8.0+1.4 


-4.9+0.5 


HIP64259 


0.809 


9.15 


0.138+0.004 


-5.16 


2.7 


20.6+1.6 


-56.7+7.5 


-61.4+5.1 


18.5+1.4 


HIP64497 


0.684 


8.92 


0.348+0.007 


-4.45 


5.8 


-13.3+1.8 


-40.5+3.0 


-18.6+2.2 


-6.7+1.5 


HIP64535 


0.648 


8.68 


0.145+0.004 


-5.10 


2.4 


12.9+1.7 


12.8+1.1 


-16.6+1.5 


2.1 + 1.7 


HIP64573 


0.817 


8.18 


0.275+0.006 


-4.70 


3.6 


42.7+1.7 


54.8+3.5 


-24.5+0.9 


6.9+2.6 


HIP64656 


0.660 


8.53 


0.140+0.004 


-5.14 


3.1 


21.7+1.7 


19.8+1.3 


-35.5+2.6 


-10.7±2.9 


HIP64966 


0.652 


8.96 


0.145+0.004 


-5.10 


2.1 


17.2+1.6 


-28.9+4.0 


-76.9+6.9 


-23.3+3.6 


HIP64993 


0.630 


8.86 


0.257+0.005 


-4.60 


2.2 


-5.8+1.7 


8.1 + 1.2 


0.1+0.9 


-13.1 + 1.4 


HIP65126 


0.569 


8.72 


0.217+0.005 


-4.70 


5.0 


-19.6+1.7 


-16.0+1.1 


11.8+1.4 


-4.1+0.4 


HIP65232 


0.594 


8.71 


0.175+0.004 


-4.89 


2.1 


33.5+1.7 


-31.5+4.1 


-71.9+5.1 


21.0+1.4 


HIP65346 


0.749 


9.28 


0.298+0.006 


-4.59 


1.8 


8.6±1.6 


6.0+1.0 


-17.3+1.4 


-16.5+1.7 


HIP65377 


0.518 


8.50 


0.150+0.004 


-5.03 


_ 


_ 


_ 


_ 


_ 


HIP65390 


0.684 


9.33 


0.379+0.007 


-4.40 


3.3 


9.1 + 1.7 


-13.5+1.8 


-23.6+1.9 


-1.0+0.6 


HIP65963 


0.721 


8.87 


0.169+0.004 


-4.97 


2.4 


-7.3+1.7 


-36.9+2.0 


-48.3±2.9 


-11.4+1.4 


HIP66014 


0.623 


8.93 


0.187+0.004 


-4.84 


2.7 


-10.3+1.7 


-36.3±2.3 


-25.5+2.4 


-6.9+1.0 


HIP66018 


0.668 


8.85 


0.165+0.004 


-4.97 


2.1 


-53.5+1.6 


-23.7+0.8 


2.2+1.5 


-53.5+1.5 


HIP66108 


0.634 


9.34 


0.148+0.004 


-5.08 


2.5 


25.3+1.7 


-34.3+5.9 


-50.3+4.3 


27.0±1.8 


HIP66123 


0.670 


9.09 


0.153±0.004 


-5.05 


2.9 


17.4+1.7 


52.1+5.0 


-13.6+1.2 


-59.8+8.0 


HIP66418 


0.657 


8.53 


0.152+0.004 


-5.05 


3.0 


-37.6+1.7 


-86.3±5.3 


-19.0+4.3 


-3.8+0.5 


HIP66676 


0.588 


8.34 


0.197+0.004 


-4.78 


4.0 


0.8+1.7 


-3.6+1.1 


-3.4+1.3 


15.6+1.0 


HIP66813 


0.595 


9.18 


0.161+0.004 


-4.97 


3.0 


36.0+1.7 


2.5±2.3 


-44.9±2.4 


10.6+0.7 
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V 
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□ a 
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RV 


U 


V 


W 


HIP66990 


0.735 


8.25 


0.143±0.003 


-5.13 


3.3 


-15.4+1.7 


-58.4±3.5 


-35.2±3.4 


-20.6+1.2 


HIP67031 


0.870 


9.12 


0.166±0.004 


-5.04 


2.2 


-15.9+1.6 


-8.5+0.8 


3.5+0.6 


-13.1 + 1.3 


HIP67035 


0.739 


9.09 


0.151±0.004 


-5.08 


2.8 


-29.7+1.7 


-46.4±3.5 


-17.4+4.4 


-23.8+1.4 


HIP67055 


0.876 


9.21 


0.395+0.007 


-4.56 


3.3 


-10.6+1.7 


-30.6+1.7 


-9.2+1.1 


3.1 + 1.3 


HIP67117 


0.765 


8.68 


0.144+0.004 


-5.12 


3.2 


17.2+1.7 


7.5+0.9 


-9.2+0.8 


12.8+1.3 


HIP67282 


0.797 


8.70 


0.315+0.006 


-4.60 


3.0 


-6.9+1.7 


-0.8+0.8 


-2.8+0.6 


-9.5+1.3 


HIP67348 


0.663 


9.48 


0.157+0.004 


-5.02 


3.0 


-42.7+1.7 


-55.4±3.4 


7.0+2.7 


-5.1 + 1.4 


HIP67412 


0.730 


8.47 


0.269+0.006 


-4.64 


3.1 


-13.5+1.7 


-21.2+1.1 


-18.5+1.2 


-10.0+1.4 


HIP67415 


0.675 


8.86 


0.152+0.004 


-5.05 


3.0 


30.3+1.7 


16.6+1.1 


-59.5+4.1 


-30.7+4.5 


HIP67502 


0.664 


9.02 


0.150+0.004 


-5.07 


2.1 


-43.4+1.6 


-89.4+6.3 


-50.1+7.5 


-28.1 + 1.0 


HIP67534 


0.739 


8.34 


0.148+0.004 


-5.09 


2.9 


23.6+1.7 


-71.5+6.5 


-101.8+6.3 


-79.4+6.0 


HIP68688 


0.853 


9.28 


0.144+0.004 


-5.13 


2.7 


-43.9+1.6 


-87.9+4.5 


-51.1+5.5 


-22.1+0.9 


HIP68696 


0.586 


9.38 


0.172+0.004 


-4.90 


2.7 


10.0+1.7 


12.8+1.5 


-12.4+1.5 


-2.8+1.9 


HIP68914 


0.587 


8.75 


0.305+0.006 


-4.47 


10.8 


-14.6+2.0 


-31.6+2.5 


-11.2+1.9 


1.1 + 1.7 


HIP69129 


0.875 


9.25 


0.180+0.004 


-4.99 


2.8 


15.7+1.7 


-42.5+3.4 


-67.7+3.6 


-12.6+0.9 


HIP69660 


0.610 


8.76 


0.156+0.004 


-5.01 


3.0 


-4.4+1.7 


-40.3+3.9 


-54.9+5.8 


-20.8+2.0 


HIP69724 


0.735 


8.94 


0.150+0.004 


-5.08 


2.5 


3.4+1.7 


-26.7+2.9 


-67.1+6.3 


5.3+1.3 


HIP69971 


0.559 


8.73 


0.168+0.004 


-4.92 


7.8 


-2.3+1.9 


-13.1 + 1.9 


-24.9+3.3 


-9.1 + 1.4 


HIP70227 


0.628 


9.36 


0.167+0.004 


-4.95 


1.6 


20.2+1.7 


7.4+1.6 


-26.1+2.1 


-6.3+1.7 


HIP70608 


0.840 


8.86 


0.405+0.008 


-4.51 


2.8 


-19.9+1.7 


-40.5+2.1 


-18.5+1.8 


2.0+1.4 


HIP70627 


0.653 


9.48 


0.295+0.006 


-4.53 


3.6 


-5.4+1.7 


6.1 + 1.8 


11.1 + 1.4 


-10.7+1.2 


HIP70724 


0.676 


8.85 


0.169+0.004 


-4.95 


1.9 


9.6+1.6 


-20.4+2.4 


-43.1+3.0 


-9.1 + 1.0 


HIP70741 


0.533 


8.25 


0.143+0.003 


-5.09 


6.1 


-15.1 + 1.8 


-9.5+2.7 


-8.3+7.2 


-13.5+2.3 


HIP71103 


0.569 


8.53 


0.233+0.005 


-4.64 


3.2 


-30.1 + 1.7 


-44.1+2.2 


-14.4+2.7 


-13.0+0.7 


HIP71262 


0.673 


9.37 


0.197+0.004 


-4.82 


2.6 


-24.5+1.7 


-44.5+3.0 


-12.1+3.1 


1.1+0.5 


HIP71296 


0.802 


8.76 


0.145+0.004 


-5.12 


2.7 


8.1 + 1.7 


3.6+1.3 


-13.1 + 1.2 


-5.4+1.0 


HIP71343 


0.509 


8.00 


0.156+0.004 


-4.98 


6.8 


5.1 + 1.8 


-45.8+4.0 


-46.9±3.6 


-15.2+1.1 


HIP71423 


0.631 


9.09 


0.163+0.004 


-4.97 


1.9 


-26.8+1.6 


-57.6+3.9 


-29.9+4.8 


-35.9+3.2 


HIP71481 


0.685 


8.29 


0.208+0.005 


-4.79 


2.4 


39.5+1.6 


30.8+1.2 


-28.7+0.7 


8.8+0.9 


HIP71640 


0.652 


8.90 


0.227+0.005 


-4.71 


2.9 


12.0+1.7 


-0.2+1.6 


-19.1 + 1.6 


4.6+0.6 


HIP71720 


0.833 


9.24 


0.174+0.004 


-4.99 


1.9 


31.9+1.6 


-13.3+2.4 


-8.1+0.4 


54.0+2.3 


HIP71818 


0.566 


9.02 


0.192+0.004 


-4.79 


4.7 


-27.6+1.7 


-37.3+2.6 


-9.3±3.7 


-13.3+1.0 


HIP71932 


0.657 


8.85 


0.165+0.004 


-4.97 


2.4 


-34.5+1.7 


-13.0+1.7 


35.5+1.6 


-14.7+0.8 


HIP72020 


0.509 


8.73 


0.162+0.004 


-4.94 


6.6 


0.5+1.8 


11.8+2.0 


-2.3+0.7 


-10.6±2.0 


HIP72042 


0.598 


8.60 


0.149+0.004 


-5.05 


3.3 


34.6+1.7 


24.2+1.3 


-24.7+1.2 


2.3+0.4 


HIP72053 


0.600 


8.39 


0.363+0.007 


-4.37 


10.8 


-12.8+2.0 


-20.2+1.7 


-16.3+1.6 


-3.4+1.4 


HIP72203 


0.756 


8.80 


0.175+0.004 


-4.95 


1.4 


7.8+1.6 


-41.6+3.7 


-51.5+3.7 


9.2+0.8 


HIP72456 


0.602 


8.65 


0.159+0.004 


-4.99 


2.3 


-2.2+1.7 


-14.8+1.8 


-9.4+1.2 


12.0+1.5 


HIP72562 


0.721 


8.94 


0.155+0.004 


-5.05 


2.9 


-23.8+1.7 


-16.2+1.3 


-38.1+4.7 


-43.7±3.2 


HIP73061 


0.783 


8.37 


0.171+0.004 


-4.98 


3.9 


17.8+1.7 


31.7+2.2 


-1.1+0.7 


-11.6±2.4 


HIP73132 


0.625 


9.03 


0.306+0.006 


-4.49 


18.2 


38.3+2.6 


11.9+2.5 


-4.0+0.6 


43.2+2.5 


HIP74267 


0.596 


8.34 


0.156+0.004 


-5.01 


5.3 


-44.1 + 1.7 


-49.9+2.0 


-8.8+1.2 


-12.1+2.0 


HIP74464 


0.699 


8.01 


0.138+0.004 


-5.16 


3.4 


-26.0+1.7 


-30.9+1.7 


-38.3+3.8 


-7.8+1.5 


HIP74544 


0.558 


9.26 


0.167+0.004 


-4.92 


3.5 


-20.2+1.7 


-28.5+1.8 


-19.8±3.0 


-16.5+1.2 


HIP74568 


0.616 


8.50 


0.161+0.004 


-4.98 


2.6 


-30.6+1.7 


-50.6+2.5 


1.6+0.6 


19.0+3.0 


HIP74904 


0.835 


7.77 


0.136+0.004 


-5.17 


2.9 


27.0+1.6 


36.0+1.9 


-21.9+2.0 


2.4+1.9 


HIP74989 


0.711 


8.98 


0.179+0.004 


-4.92 


2.4 


18.6+1.6 


9.7+1.3 


-53.0+3.8 


14.6+1.1 


HIP78312 


0.657 


8.94 


0.149+0.004 


-5.08 


3.2 


-23.0+1.7 


-20.2+1.4 


16.2+1.1 


-26.0+3.4 


HIP78408 


0.780 


7.52 


0.132+0.003 


-5.20 


3.4 


-24.4+1.7 


-49.1+2.2 


-44.9+3.4 


0.3+0.3 


HIP78521 


0.773 


9.20 


0.145+0.004 


-5.12 


0.9 


-0.7+1.6 


-24.4+2.3 


-49.5+3.8 


3.7+0.4 


HIP78998 


0.682 


8.61 


0.147+0.004 


-5.09 


3.5 


27.2+1.7 


25.1 + 1.6 


-20.8+1.7 


-5.9+1.6 


HIP79149 


0.648 


8.66 


0.143+0.004 


-5.11 


2.5 


-52.5+1.6 


-60.3+2.1 


-26.8±5.5 


-21.3+1.5 


HIP79240 


0.660 


8.97 


0.145+0.004 


-5.11 


2.6 


-1.7+1.6 


-30.2+3.8 


-57.2±7.2 


0.5+0.5 


HIP79296 


0.767 


8.36 


0.133+0.004 


-5.20 


1.7 


-58.2+1.6 


-42.6+1.6 


-0.1+0.3 


-45.2+1.7 


HIP79672 


0.652 


5.49 


0.172+0.004 


-4.93 


_ 


11.4+1.6 


27.0+1.4 


-14.5+0.2 


-22.6+0.8 


HIP79749 


0.700 


8.14 


0.161+0.004 


-5.01 


3.9 


-36.1 + 1.7 


-29.4+1.5 


-22.7±2.3 


-19.4+0.9 


HIP80064 


0.870 


9.40 


0.346+0.007 


-4.62 


1.6 


8.3+1.6 


-8.3±2.6 


-40.0+5.0 


-5.3+0.9 


HIP80064 


0.870 


9.40 


0.364+0.007 


-4.60 


1.6 


8.3+1.6 


-8.3±2.6 


-40.0+5.0 


-5.3+0.9 


HIP80081 


0.567 


9.49 


0.156+0.004 


-5.00 


2.7 


-7.3+1.7 


-43.8+4.8 


-50.9+6.7 


-57.0±7.0 


HIP80120 


0.588 


8.93 


0.155+0.004 


-5.01 


2.6 


23.7+1.7 


32.0+2.5 


-24.5+4.8 


2.5+1.9 


HIP80129 


0.795 


8.20 


0.168+0.004 


-5.00 


3.2 


-64.3+1.7 


-73.2±2.2 


4.1+0.7 


4.4±3.5 


HIP80171 


0.680 


8.80 


0.154+0.004 


-5.04 


2.3 


-20.2+1.7 


-35.7+2.1 


-68.5+6.1 


14.6+1.8 


HIP80217 


0.710 


9.02 


0.137+0.003 


-5.17 


4.7 


-23.9+1.7 


-23.5+1.6 


-42.6±6.7 


-2.6+1.5 
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V 
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HIP80486 


0.575 


7.96 


0.127±0.003 


-5.27 


9.3 


22.8+1.9 


18.7+1.9 


-18.2+1.7 


3.2+0.6 


HIP80608 


0.645 


8.58 


0.295±0.006 


-4.52 


4.4 


-18.1 + 1.7 


-17.9+1.5 


-18.8+1.4 


-1.2+0.9 


HIP80655 


0.704 


8.30 


0.143+0.003 


-5.13 


2.6 


-3.8+1.7 


-14.2+1.7 


-9.8+0.7 


25.9+1.9 


HIP80680 


0.560 


7.69 


0.157±0.004 


-4.98 


5.4 


-2.1 + 1.8 


3.1 + 1.6 


12.8+0.9 


-2.8+0.3 


HIP80759 


0.522 


9.28 


0.260±0.005 


-4.55 


11.5 


-36.3+2.1 


-41.4+2.2 


-8.4±2.7 


-3.7+0.5 


HIP80784 


0.664 


7.93 


0.151±0.004 


-5.06 


2.5 


62.4+1.6 


76.3+1.9 


-36.2+2.2 


-30.1+3.3 


HIP80784 


0.664 


7.93 


0.154+0.004 


-5.04 


2.5 


62.4+1.6 


76.3+1.9 


-36.2+2.2 


-30.1+3.3 


HIP80982 


0.636 


8.89 


0.153+0.004 


-5.04 


2.8 


-1.1 + 1.7 


-10.2+1.8 


-23.3±2.2 


3.8+0.5 


HIP81129 


0.891 


7.94 


0.139+0.003 


-5.17 


2.7 


-62.4+1.6 


-75.4+2.2 


-54.5+4.4 


26.8±4.7 


HIP81229 


0.653 


8.56 


0.138+0.003 


-5.16 


3.0 


-17.8+1.6 


-33.3±2.7 


-30.3+5.0 


-24.3+3.2 


HIP81240 


0.631 


8.86 


0.148+0.004 


-5.08 


3.0 


6.8+1.7 


13.0+1.7 


11.8+1.9 


-9.9+1.1 


HIP81274 


0.561 


8.21 


0.160+0.004 


-4.97 


3.0 


-21.1 + 1.7 


-26.9+1.5 


0.2+0.6 


2.8+1.2 


HIP81347 


0.783 


7.85 


0.153+0.004 


-5.07 


2.7 


-33.8+1.6 


-31.2+1.5 


-9.2+0.5 


-10.9+0.8 


HIP81369 


0.559 


8.68 


0.165+0.004 


-4.93 


11.8 


11.7+2.1 


-2.2±2.2 


-26.3+2.6 


5.0+1.0 


HIP81478 


0.700 


8.61 


0.715+0.010 


-4.08 


9.8 


-29.0+1.9 


-18.4+1.7 


28.8+1.4 


-9.8+0.9 


HIP81533 


0.759 


9.16 


0.199+0.005 


-4.86 


2.7 


-27.2+1.6 


-34.9+1.9 


-12.8+2.7 


-28.2+3.2 


HIP81533 


0.759 


9.16 


0.210+0.005 


-4.82 


2.7 


-27.2+1.6 


-34.9+1.9 


-12.8+2.7 


-28.2±3.2 


HIP81592 


0.700 


7.61 


0.359+0.007 


-4.45 


4.5 


-1.6+1.7 


0.2+1.5 


6.6+0.9 


-16.7+1.2 


HIP81767 


0.683 


7.84 


0.145+0.004 


-5.11 


3.4 


13.7+1.7 


16.0+1.6 


-16.2+1.0 


-21.2+1.6 


HIP81845 


0.891 


8.15 


0.134+0.003 


-5.19 


2.5 


12.8+1.6 


6.0+1.7 


-18.1 + 1.6 


26.8±2.7 


HIP81952 


0.740 


8.76 


0.176+0.004 


-4.94 


3.6 


-35.4+1.7 


-31.1 + 1.5 


-19.2+1.4 


-9.9+0.9 


HIP82613 


0.586 


8.67 


0.203+0.004 


-4.76 


2.6 


-16.1 + 1.7 


-18.8+1.6 


-5.3+1.2 


11.1 + 1.1 


HIP82632 


0.711 


9.18 


0.165+0.004 


-4.99 


2.1 


-21.6+1.6 


-39.6+2.8 


-46.2+6.5 


10.2+1.3 


HIP83001 


0.590 


8.77 


0.171+0.004 


-4.91 


2.8 


10.1 + 1.7 


7.9+1.6 


-10.5+0.9 


30.5+3.0 


HIP83177 


0.645 


8.89 


0.164+0.004 


-4.97 


2.5 


-28.4+1.7 


-31.8+1.7 


-15.9±2.0 


7.0+1.2 


HIP83217 


0.798 


9.41 


0.1 64±- 


-5.02 


1.7 


59.6+1.6 


-6.6+2.1 


-81.1+2.2 


-8.6+1.1 


HIP83373 


0.890 


8.98 


0.473+0.008 


-4.49 


2.3 


-38.3+1.6 


-41.0±1.6 


-14.5+0.5 


7.7+1.2 


HIP83578 


0.608 


8.90 


0.197+0.004 


-4.79 


2.4 


-102.6+1.7 


-104.6+1.7 


-19.0±2.6 


-3.3+1.3 


HIP83707 


0.640 


8.60 


0.176+0.004 


-4.90 


2.2 


49.7+1.6 


41.8+1.6 


-26.4+1.0 


-21.2+1.5 


HIP83983 


0.713 


8.21 


0.144+0.004 


-5.12 


3.0 


-4.3+1.6 


-20.0+1.9 


-18.7+1.7 


-29.1+2.2 


HIP85285 


0.642 


8.37 


0.167+0.004 


-4.95 


1.8 


47.2+1.6 


47.9+1.6 


-4.2+0.4 


1.4+0.4 


HIP85454 


0.684 


8.15 


0.146+0.004 


-5.10 


3.2 


23.8+1.7 


5.8±2.5 


-53.3+5.2 


-23.4+2.4 


HIP85747 


0.556 


7.93 


0.151+0.004 


-5.02 


3.9 


38.7+1.7 


38.7+1.7 


-6.9+0.4 


12.3+1.1 


HIP87083 


0.820 


9.08 


0.260+0.006 


-4.73 


1.3 


-27.8+1.6 


-41.7+1.8 


-19.5+2.0 


-7.9+1.0 


HIP87664 


0.630 


8.48 


0.152+0.004 


-5.04 


2.6 


-19.0+1.6 


-21.4+1.6 


-55.0+4.5 


8.2+0.7 


HIP88631 


0.770 


9.14 


0.145+0.004 


-5.11 


2.9 


54.7+1.6 


60.9+1.8 


-55.1+7.3 


-46.5±5.4 


HIP88650 


1.018 


9.36 


0.157+0.004 


-5.18 


2.3 


15.1 + 1.6 


13.3+1.6 


9.8+1.1 


-20.5+2.3 


HIP88942 


0.842 


7.91 


0.154+0.004 


-5.08 


1.6 


60.3+1.6 


66.6+1.6 


-49.2+2.0 


-40.9+1.4 


HIP88963 


0.793 


8.83 


0.403+0.008 


-4.47 


4.1 


-37.9+1.7 


-33.7+1.6 


-18.1+0.6 


-5.0+0.3 


HIP89321 


0.763 


8.49 


0.146+0.004 


-5.11 


2.0 


-6.9+1.6 


-7.6+1.6 


-66.8+5.0 


4.0+0.4 


HIP90212 


0.603 


8.05 


0.195+0.004 


-4.80 


2.8 


-46.5+1.7 


-46.1 + 1.7 


-41.7+2.1 


-12.8+1.1 


HIP90896 


0.789 


9.48 


0.147±0.004 


-5.10 


2.3 


12.1 + 1.6 


8.0+1.8 


-12.3+2.5 


-17.4+3.2 


HIP92250 


0.889 


8.45 


0.182+0.004 


-4.99 


1.7 


56.3+1.6 


59.9+1.5 


-0.3+1.3 


-24.8+1.1 


HIP92304 


0.737 


8.82 


0.375+0.007 


-4.45 


11.5 


-38.3+2.1 


-34.1+2.0 


-68.6±8.7 


-4.8+1.9 


HIP92639 


0.631 


8.59 


0.151+0.004 


-5.05 


2.2 


-65.4+1.6 


-66.9+1.6 


-32.9+3.8 


4.6+1.7 


HIP92915 


0.622 


8.47 


0.326+0.006 


-4.45 


4.8 


-7.3+1.7 


-7.1 + 1.6 


4.7+0.3 


0.7±0.6 


HIP93195 


0.829 


8.39 


0.213+0.005 


-4.86 


0.8 


29.5+1.6 


37.1 + 1.4 


-2.2+1.1 


5.2+0.2 


HIP93281 


0.751 


8.01 


0.402+- 


-4.43 


2.6 


4.3+1.7 


-33.8+2.6 


-50.8+3.1 


-7.5+0.8 


HIP93584 


0.553 


8.43 


0.233+- 


-4.64 


_ 


_ 


_ 


_ 


_ 


HIP94061 


0.757 


8.17 


0.145+0.004 


-5.11 


1.8 


-49.2+1.6 


-42.6+1.5 


-39.2+1.2 


-13.5+1.2 


HIP94061 


0.757 


8.17 


0.148+0.004 


-5.09 


1.8 


-49.2+1.6 


-42.6+1.5 


-39.2+1.2 


-13.5+1.2 


HIP94244 


0.866 


9.16 


0.273±0.006 


-4.74 


1.3 


-53.8+1.6 


-46.3+1.6 


-46.7+2.5 


4.4+0.8 


HIP96635 


0.872 


9.11 


0.861+0.013 


-4.18 


5.3 


-29.6+1.7 


-32.0+1.6 


-39.3+1.6 


-22.2+1.7 


HIP96881 


0.686 


8.72 


0.163+0.004 


-4.99 


1.8 


-11.0+1.6 


-26.5+2.1 


-73.8±6.6 


-41.5+4.3 


HIP97125 


0.790 


9.26 


0.141+0.004 


-5.14 


2.4 


14.0+1.6 


9.8+1.5 


-46.2+6.1 


-38.4±4.2 


HIP97213 


0.697 


8.64 


0.149+0.004 


-5.08 


1.8 


-30.7+1.6 


-40.2+2.0 


-82.5+9.2 


24.7+1.3 


HIP97676 


0.692 


8.43 


0.155+0.004 


-5.04 


2.2 


-6.6+1.6 


-14.1 + 1.4 


-12.5+1.1 


-45.8+3.3 


HIP97704 


0.746 


9.36 


0.160+0.004 


-5.02 


0.8 


-27.7+1.6 


-36.4+3.0 


11.1+5.0 


28.2+3.9 


HIP98049 


0.657 


8.46 


0.237+0.005 


-4.68 


2.8 


33.4+1.7 


38.3+1.6 


-1.7+0.6 


0.0+1.2 


HIP98274 


0.614 


8.35 


0.313+0.006 


-4.47 


4.2 


-21.2+1.7 


-22.7+1.5 


8.6+0.5 


1.5+1.1 


HIP98599 


0.556 


8.11 


0.142+0.004 


-5.10 


8.0 


-15.3+1.9 


-9.0+1.6 


-18.8+1.1 


4.3+0.8 


HIP99034 


0.629 


8.12 


0.152+0.004 


-5.05 


1.5 


-15.9+1.6 


1.7+1.6 


-37.7+2.0 


3.3+0.7 


HIP99115 


0.743 


7.78 


0.138+0.004 


-5.16 


2.4 


-40.7+1.6 


-32.7+1.4 


-56.8+3.1 


15.3+0.9 
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RV 
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HIP99174 


0.708 


8.93 


0.245±0.005 


-4.69 


3.0 


18.8+1.6 


11.2+1.2 


-10.6+0.8 


-11.1+0.9 


HIP99661 


0.668 


8.26 


0.142+0.003 


-5.13 


2.9 


-30.4+1.6 


-29.1 + 1.4 


-21.9+2.1 


15.0+1.0 


HIP99971 


0.723 


8.64 


0.166+0.004 


-4.99 


0.8 


59.8+1.6 


85.2+2.5 


-31.1+3.4 


-23.4±0.7 


HIP 100359 


0.643 


8.65 


0.142+0.003 


-5.12 


1.1 


12.5+1.6 


-48.1+3.3 


-46.8±2.4 


-20.4+1.1 


HIP 100474 


0.790 


9.37 


0.203+0.005 


-4.86 


2.3 


-1.6+1.6 


-9.4+1.5 


-8.4+0.9 


-16.1 + 1.8 


HIP 100492 


0.888 


9.24 


0.254+0.006 


-4.80 


2.0 


-49.7+1.6 


-54.3+1.5 


-29.7+0.8 


-14.5+2.1 


HIP 100649 


0.716 


8.51 


0.146+0.004 


-5.10 


2.8 


10.3+1.6 


19.1 + 1.8 


-66.8+7.1 


-3.1 + 1.0 


HIP 100942 


0.637 


8.99 


0.158+0.004 


-5.01 


2.5 


-10.4+1.7 


24.0±3.8 


-6.4+1.0 


52.5+5.2 


HIP 101 399 


0.738 


8.66 


0.160+0.004 


-5.02 


1.9 


-13.2+1.6 


-27.6+2.0 


-43.2+4.4 


14.9+1.2 


HIP 1024 18 


0.576 


8.62 


0.160+0.004 


-4.97 


2.6 


10.7+1.7 


-6.0+1.9 


-16.0+1.7 


-30.7±2.6 


HIP103898 


0.894 


7.88 


0.125+0.003 


-5.24 


2.7 


48.9+1.6 


57.0+2.4 


-35.3±2.5 


-0.6+3.3 


HIP 1039 17 


0.530 


8.31 


0.148+0.004 


-5.05 


4.9 


-10.7+1.7 


-26.2+1.9 


-14.6+1.7 


0.4+1.1 


HIP 103962 


0.638 


8.98 


0.152+0.004 


-5.04 


2.6 


-63.8+1.7 


-105.3+6.1 


-11.7+4.3 


7.7±2.8 


HIP 103978 


0.526 


8.83 


0.154+0.004 


-5.00 


3.0 


55.7+1.7 


43.6+1.2 


-37.2+1.1 


-16.3+1.6 


HIP103986 


0.509 


8.94 


0.155+0.004 


-4.98 


3.7 


7.2+1.7 


19.7+2.2 


-13.4+1.7 


11.5+2.4 


HIP 104024 


0.680 


9.33 


0.237+0.005 


-4.69 


3.3 


-7.9+1.7 


-22.4+2.5 


-17.9+2.3 


-11.8+2.5 


HIP 104024 


0.680 


9.33 


0.272+0.006 


-4.60 


3.3 


-7.9+1.7 


-22.4+2.5 


-17.9+2.3 


-11.8+2.5 


HIP 104065 


0.649 


9.12 


0.155+0.004 


-5.03 


2.6 


60.3+1.7 


53.3+1.7 


-30.3+0.9 


-19.5+2.1 


HIP104083 


0.622 


9.22 


0.132+0.004 


-5.22 


2.8 


11.3+1.7 


-19.4+3.4 


-34.3±3.6 


-15.6+1.5 


HIP 104 199 


0.604 


8.80 


0.156+0.004 


-5.01 


2.5 


-77.3+1.7 


-66.5+1.6 


-84.1+9.5 


52.2+1.1 


HIP 104200 


0.642 


9.41 


0.167+0.004 


-4.95 


1.5 


-32.1 + 1.6 


-60.4+5.0 


11.0+2.5 


-12.9±4.5 


HIP 104226 


0.851 


9.38 


0.151+0.004 


-5.10 


2.2 


18.5+1.6 


-13.1+3.2 


7.8+0.6 


-40.1+3.3 


HIP 104246 


0.555 


8.46 


0.145+0.004 


-5.07 


3.7 


-21.2+1.7 


-9.7+1.4 


0.8+0.3 


20.9+1.4 


HIP 104435 


0.625 


7.62 


0.298+0.006 


-4.50 


4.3 


7.1 + 1.7 


6.4±4.7 


11.7+5.0 


7.0+4.4 


HIP 104445 


0.634 


8.93 


0.168+0.004 


-4.94 


3.2 


-12.2+1.7 


-28.3+2.5 


-10.1 + 1.6 


-6.3+1.9 


HIP 104470 


0.670 


9.47 


0.162+0.004 


-4.99 


2.2 


2.2+1.6 


2.7+1.3 


-46.1+6.7 


13.1+2.5 


HIP 104768 


0.714 


8.19 


0.146+0.004 


-5.10 


2.9 


17.9+1.6 


23.6+1.6 


6.6+0.9 


-2.7+1.4 


HIP 104946 


0.625 


8.56 


0.150+0.004 


-5.05 


2.8 


-28.8+1.7 


-38.3+2.1 


-21.8+1.1 


-10.9+2.5 


HIP 105007 


0.727 


9.23 


0.138+0.004 


-5.16 


2.6 


38.2+1.6 


40.2+2.0 


-45.0+3.9 


3.8+3.5 


HIP 105066 


0.737 


8.08 


0.336+0.006 


-4.51 


2.6 


-23.0+1.6 


-32.7+1.4 


-19.1 + 1.1 


-13.1 + 1.7 


HIP 105 109 


0.534 


8.61 


0.153±0.004 


-5.00 


5.9 


-6.4+1.8 


-9.1 + 1.4 


-44.8±4.9 


5.9+1.3 


HIP 105 177 


0.530 


8.80 


0.160+0.004 


-4.95 


3.0 


-11.9+1.7 


-25.3+1.7 


-3.4+1.1 


-3.4+1.3 


HIP 105 198 


0.532 


8.34 


0.159+0.004 


-4.96 


2.1 


-28.7+1.7 


-31.2+1.5 


-49.8+4.1 


6.3+1.7 


HIP 105408 


0.627 


8.89 


0.236+0.005 


-4.66 


4.4 


-16.8+1.7 


-29.9+2.0 


-12.7+1.3 


-4.5+1.9 


HIP105483 


0.762 


8.03 


0.161+0.004 


-5.02 


2.6 


-24.2+1.6 


-32.2+1.2 


-34.6+1.3 


-25.2+1.9 


HIP 105742 


0.586 


8.76 


0.157+0.004 


-4.99 


2.3 


14.4+1.7 


12.2+1.1 


-19.9+1.5 


3.2+1.6 


HIP 105789 


0.556 


8.50 


0.154+0.004 


-5.01 


3.7 


41.7+1.7 


76.3+4.4 


-44.0+5.0 


-7.9±2.2 


HIP105845 


0.576 


9.21 


0.150+0.004 


-5.04 


2.5 


-46.0+1.7 


-22.6+1.5 


-43.4+3.5 


28.6+1.3 


HIP105899 


0.580 


8.92 


0.163+0.004 


-4.95 


2.4 


-10.6+1.7 


-42.0±4.4 


-21.4+2.0 


-42.6+5.8 


HIP 106 100 


0.693 


9.46 


0.217±0.005 


-4.76 


0.9 


32.5+1.6 


25.0+1.2 


-29.5+2.5 


-15.8+1.4 


HIP 106 102 


0.590 


9.08 


0.177+0.004 


-4.87 


0.7 


6.7+1.6 


-24.3+2.3 


42.8+3.0 


-16.9+1.4 


HIP106288 


0.649 


9.02 


0.162+0.004 


-4.98 


1.8 


8.8+1.6 


-69.4+6.4 


-0.4+0.2 


-77.4±6.1 


HIP106353 


0.878 


8.45 


0.195+0.005 


-4.94 


2.2 


32.1 + 1.6 


50.4+1.4 


-1.5+0.7 


-1.8+1.3 


HIP 106369 


0.578 


8.48 


0.159+0.004 


-4.97 


4.0 


-25.9+1.7 


-50.1+2.7 


-17.7+1.1 


-13.3+2.7 


HIP 106577 


0.599 


8.97 


0.205+0.005 


-4.75 


2.9 


-20.4+1.7 


-33.2+2.1 


-9.0+1.3 


0.4+1.8 


HIP 106700 


0.660 


9.00 


0.158+0.004 


-5.01 


1.5 


-44.7+1.6 


-55.1+2.4 


-31.5+3.5 


21.0+1.5 


HIP 106825 


0.844 


8.62 


0.169+0.004 


-5.02 


1.0 


6.8+1.6 


86.2+3.8 


-27.4+1.7 


28.4+1.7 


HIP 106868 


0.641 


8.39 


0.164+0.004 


-4.97 


0.9 


7.0+1.6 


29.3+1.8 


-52.1+3.3 


-13.9+1.3 


HIP 106997 


0.581 


8.72 


0.154+0.004 


-5.01 


3.0 


8.4+1.7 


11.2+1.2 


15.7+1.4 


4.0+1.6 


HIP 107001 


0.576 


7.61 


0.143+0.004 


-5.10 


3.4 


-6.9+1.7 


0.1+0.9 


-40.9+2.4 


-21.5+1.9 


HIP 107020 


0.672 


8.54 


0.183+0.004 


-4.88 


0.3 


-38.8+1.6 


-40.0+1.3 


-44.6+1.4 


-13.4+2.0 


HIP 107239 


0.660 


8.88 


0.172+0.004 


-4.93 


2.5 


-0.0+1.6 


-9.0+1.0 


-24.2+1.7 


22.6+1.5 


HIP 107370 


0.672 


8.68 


0.169+0.004 


-4.95 


2.2 


-29.9+1.6 


-36.1 + 1.8 


-19.8+1.3 


5.4+1.9 


HIP 107397 


0.657 


8.32 


0.153+0.004 


-5.04 


2.7 


28.0+1.7 


27.7+1.3 


-26.4+1.6 


-7.7+1.5 


HIP107453 


0.731 


8.89 


0.137+0.003 


-5.17 


2.7 


-10.8+1.6 


-30.4+7.3 


-31.8+9.8 


-11.7+6.3 


HIP 1078 17 


0.549 


8.30 


0.155+0.004 


-5.00 


2.3 


46.3+1.7 


80.1+4.7 


-15.6+2.3 


-2.9+3.1 


HIP 107922 


0.595 


9.10 


0.146+0.004 


-5.08 


4.3 


31.9+1.7 


30.9+1.6 


-2.6+1.3 


-17.5+1.3 


HIP 107975 


0.426 


5.52 


0.149+0.004 


-5.03 


5.6 


18.4+1.8 


13.5+0.3 


15.3+1.7 


-7.1+0.6 


HIP 107985 


0.691 


8.78 


0.218+0.005 


-4.76 


2.4 


-17.0+1.6 


-27.0+1.5 


-44.3+2.6 


-13.4+2.1 


HIP 108256 


0.665 


8.86 


0.213+0.005 


-4.76 


3.1 


-35.3+1.7 


-42.8+1.6 


8.5+0.9 


9.1 + 1.3 


HIP 108290 


0.563 


7.99 


0.150+0.004 


-5.04 


6.4 


20.8+1.8 


21.5+1.3 


-22.8+1.6 


-11.9+1.5 


HIP108438 


0.641 


8.30 


0.230+0.005 


-4.69 


2.6 


-18.4+1.6 


-19.7+1.0 


-39.5+2.0 


-19.2+2.2 


HIP 108708 


0.661 


8.94 


0.339+0.007 


-4.45 


3.2 


-21.4+1.7 


-35.4+2.1 


-16.9+0.9 


-4.2+2.1 
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HIP 108754 


0.525 


8.67 


0.141±0.003 


-5.10 


8.8 


-38.7+1.9 


-45.8±3.7 


-16.8+1.4 


14.0+2.0 


HIP108985 


0.565 


8.67 


0.151 ±0.004 


-5.03 


2.7 


23.5+1.7 


36.5+2.4 


-20.7+2.5 


-11.6+1.5 


HIP 108996 


0.630 


8.88 


0.281±0.006 


-4.55 


3.7 


11.8+1.7 


15.0+1.1 


7.1+0.6 


-2.1 + 1.5 


HIP109058 


0.754 


9.07 


0.309±0.006 


-4.58 


1.3 


0.8+1.6 


-13.5+1.1 


-7.2+0.9 


-14.3+1.5 


HIP109133 


0.654 


8.95 


0.147+0.004 


-5.08 


1.6 


-53.7+1.6 


-83.4+6.2 


-18.7+0.6 


5.1+4.4 


HIP 109491 


0.663 


7.76 


0.143±0.004 


-5.12 


3.4 


39.4+1.7 


-15.8±2.9 


-26.2+1.0 


-54.4+2.2 


HIP 109782 


0.617 


8.71 


0.168+0.004 


-4.94 


2.6 


29.0+1.7 


19.6+1.0 


-31.0+2.1 


-19.0±1.4 


HIP 110248 


0.590 


8.42 


0.233+0.005 


-4.65 


5.3 


2.7+1.7 


-30.5+1.9 


-17.6+1.3 


-15.2+1.3 


HIP 110262 


0.506 


7.98 


0.220+0.005 


-4.66 


13.0 


9.4±2.2 


4.3+1.2 


-1.4+0.4 


-8.6+1.9 


HIP 110663 


0.770 


8.63 


0.407+0.008 


-4.44 


4.4 


-7.5+1.7 


-27.3+1.3 


-17.3+0.9 


-13.8+1.6 


HIP 110939 


0.562 


8.76 


0.159+0.004 


-4.97 


2.9 


12.3+1.7 


28.6+2.1 


-19.5+1.4 


16.0+2.4 


HIP111151 


0.524 


8.53 


0.162+0.004 


-4.94 


7.3 


19.3+1.8 


-19.8+2.4 


-37.9+2.2 


-16.5+1.2 


HIP1 11286 


0.672 


9.05 


0.148+0.004 


-5.09 


2.2 


96.0+1.6 


83.0+3.0 


-119.9+7.8 


0.4+6.9 


HIP1 11697 


0.558 


8.26 


0.158+0.004 


-4.98 


3.4 


-20.4+1.7 


-36.8±3.3 


-19.8+1.6 


-0.9+2.5 


HIP1 12100 


0.614 


8.74 


0.204+0.005 


-4.77 


3.6 


20.6+1.7 


0.2+0.9 


14.2+1.0 


-16.4+1.4 


HIP1 12199 


0.507 


8.19 


0.150+0.004 


-5.02 


6.0 


9.0+1.8 


26.5+2.3 


3.3+0.9 


0.8+1.7 


HIP1 12688 


0.524 


8.91 


0.155+0.004 


-4.99 


3.3 


17.1 + 1.7 


-11.9+2.2 


11.3+1.0 


-23.7+1.7 


HIP 112826 


0.747 


7.58 


0.153+0.004 


-5.06 


4.2 


4.4+1.7 


8.8+1.0 


-0.1+0.7 


0.3+1.3 


HIP1 13010 


0.875 


9.36 


0.180+0.004 


-4.99 


_ 


5.2+1.6 


-16.4+2.0 


-21.7+2.2 


-14.7+1.7 


HIP1 13142 


0.649 


9.37 


0.165+0.004 


-4.97 


2.2 


10.1 + 1.7 


3.3+0.9 


7.5+0.9 


-10.9+1.5 


HIP 11 3231 


0.659 


8.01 


0.171+0.004 


-4.94 


1.2 


-28.0+1.6 


-81.3+3.4 


-47.1 + 1.7 


-18.7+2.3 


HIP 113670 


0.695 


9.30 


0.164+0.004 


-4.99 


1.2 


30.7+1.6 


-33.5±4.2 


-79.2+7.2 


-53.9+2.7 


HIP 113807 


0.898 


7.77 


0.117+0.003 


-5.29 


2.5 


-22.5+1.6 


-100.2+3.5 


-38.8±2.3 


-3.2+1.1 


HIP1 14016 


0.887 


8.49 


0.132+0.004 


-5.20 


2.7 


-3.2+1.6 


24.8±3.2 


-14.4+1.8 


5.4+1.5 


HIP 114032 


0.624 


8.89 


0.150+0.004 


-5.06 


1.8 


41.8+1.6 


36.8+2.0 


-74.4+7.0 


-5.2±3.5 


HIP 114098 


0.879 


9.33 


0.193+0.004 


-4.95 


1.5 


-32.2+1.6 


32.3+1.8 


-9.6+1.0 


39.3+1.4 


HIP 114098 


0.879 


9.33 


0.196+0.004 


-4.94 


1.5 


-32.2+1.6 


32.3+1.8 


-9.6+1.0 


39.3+1.4 


HIP1 14188 


0.500 


8.66 


0.290+0.006 


-4.47 


3.6 


7.6+1.7 


-3.1+2.5 


-1.0+1.5 


-10.7+4.2 


HIP 114226 


0.613 


8.58 


0.145+0.004 


-5.10 


3.5 


16.7+1.7 


38.2+2.6 


-7.7+0.9 


9.0+2.1 


HIP 114244 


0.706 


8.84 


0.146+0.004 


-5.10 


3.1 


27.0+1.7 


44.6+5.7 


-23.7+5.1 


-25.1 + 1.5 


HIP 114328 


0.676 


8.73 


0.158+0.004 


-5.02 


1.8 


-19.5+1.6 


-40.4+2.4 


-11.1+0.9 


3.3+1.8 


HIP 114402 


0.625 


9.44 


0.157±0.004 


-5.01 


2.0 


44.0+1.6 


-0.6+2.2 


-21.2+1.0 


-49.4±2.2 


HIP 114422 


0.619 


9.24 


0.231+0.005 


-4.67 


2.1 


-18.8+1.6 


-39.9±3.4 


-29.3+3.2 


4.5+2.0 


HIP 114477 


0.880 


9.25 


0.173+0.004 


-5.02 


1.5 


16.2+1.6 


24.7+1.6 


-74.2±5.7 


13.0+2.6 


HIP 114590 


0.667 


9.08 


0.149+0.004 


-5.07 


3.2 


4.5+1.7 


10.4+1.4 


-33.6+4.5 


9.2±2.3 


HIP 114638 


0.727 


8.90 


0.149+0.004 


-5.08 


1.9 


17.5+1.6 


19.7+1.3 


-14.0+0.9 


-3.6+1.6 


HIP 114967 


0.759 


9.08 


0.147+0.004 


-5.10 


2.2 


7.6+1.6 


-9.4+1.2 


-67.5+5.3 


-2.6+1.5 


HIP 114967 


0.759 


9.08 


0.156+0.004 


-5.05 


2.2 


7.6+1.6 


-9.4+1.2 


-67.5+5.3 


-2.6+1.5 


HIP 114982 


0.527 


8.44 


0.219+0.005 


-4.67 


7.5 


21.2+1.9 


0.3+1.3 


-36.8+3.3 


-12.6+1.7 


HIP 115074 


0.582 


8.57 


0.150+0.004 


-5.04 


4.1 


-12.8+1.7 


-17.2+1.5 


-48.6+4.0 


-18.6+3.1 


HIP115151 


0.620 


8.77 


0.180+0.004 


-4.87 


1.6 


6.3+1.6 


-32.8+2.3 


-28.4+1.7 


-11.0+1.2 


HIP1 15337 


0.597 


8.48 


0.146+0.004 


-5.08 


4.2 


1.8+1.7 


-28.6±2.5 


-11.1+0.9 


-13.2+1.8 


HIP1 15381 


0.853 


8.56 


0.164+0.004 


-5.04 


1.3 


-4.0+1.6 


-11.7+0.6 


-48.8±2.5 


-29.2+2.1 


HIP1 15386 


0.720 


9.31 


0.153+0.004 


-5.06 


1.4 


7.0+1.6 


-18.1 + 1.8 


-37.8+2.8 


-9.5+1.5 


HIP1 15418 


0.571 


8.97 


0.156+0.004 


-5.00 


6.0 


23.3+1.8 


-6.2±2.3 


-37.3+4.0 


-18.9+1.5 


HIP 115468 


0.546 


8.93 


0.166+0.004 


-4.92 


2.6 


-38.7+1.7 


-81.8+7.5 


-44.4+2.8 


7.2+3.1 


HIP 115572 


0.822 


7.54 


0.143+0.004 


-5.13 


2.9 


-48.4+1.6 


-53.7±3.9 


-62.0+3.0 


12.2+2.6 


HIP1 15582 


0.574 


9.01 


0.154+0.004 


-5.01 


2.0 


0.5+1.7 


-8.0+1.1 


-96.7+10.0 


2.4+1.6 


HIP 115673 


0.702 


9.15 


0.152+0.004 


-5.06 


1.7 


-23.3+1.6 


-23.0+2.0 


-57.9+5.4 


-0.9+2.8 


HIP1 15861 


0.740 


8.75 


0.151+0.004 


-5.08 


1.8 


33.7+1.6 


-11.5+1.6 


-21.5+1.4 


-39.7+1.6 


HIP 115929 


0.632 


8.97 


0.172+0.004 


-4.92 


2.0 


11.3+1.6 


3.2+0.7 


8.3+1.0 


-13.7+1.5 


HIP1 16122 


0.657 


8.37 


0.240+0.005 


-4.67 


2.2 


19.9+1.6 


-11.2+1.3 


-26.8+1.2 


-19.9+1.4 


HIP1 16258 


0.890 


8.81 


0.504+0.009 


-4.46 


3.5 


6.1 + 1.6 


-27.4+1.3 


-5.9+0.7 


-13.5+1.6 


HIP 116298 


0.619 


8.68 


0.150+0.004 


-5.06 


3.3 


25.6+1.7 


-5.9+1.7 


-17.8+1.4 


-27.5+1.6 


HIP 116376 


0.702 


9.20 


0.294+0.006 


-4.57 


2.4 


-3.8+1.6 


-41.9+3.9 


-46.3+4.3 


-14.1+2.3 


HIP1 16517 


0.750 


8.72 


0.146+0.004 


-5.11 


2.9 


37.7+1.6 


10.0+0.8 


-27.8+2.8 


-33.6+1.5 


HIP1 16519 


0.904 


9.31 


0.175+0.004 


-5.03 


1.9 


-26.3+1.6 


-94.9±6.7 


-47.0±2.9 


-4.2±2.6 


HIP 116554 


0.809 


9.22 


0.164+0.004 


-5.02 


1.1 


-14.3+1.6 


-11.1+0.8 


-57.3±4.9 


21.0+1.6 


HIP 116559 


0.783 


8.41 


0.145+0.004 


-5.12 


1.8 


-22.3+1.6 


-13.5+1.0 


-25.5+1.4 


9.9+1.6 


HIP 116635 


0.537 


8.90 


0.275+0.006 


-4.52 


6.0 


-2.4+1.8 


-46.3+5.9 


-36.9+4.7 


-15.0+2.8 


HIP 116691 


0.569 


8.70 


0.197+0.004 


-4.77 


12.0 


-6.3+2.1 


-29.1+3.2 


-16.5+1.8 


-3.0+2.3 


HIP 116756 


0.654 


8.87 


0.190+0.004 


-4.84 


3.5 


-3.4+1.7 


-9.1 + 1.1 


-8.7+1.2 


-1.6+1.5 


HIP 116821 


0.500 


8.60 


0.154+0.004 


-4.99 


5.2 


-14.2+1.8 


-43.0+4.0 


-22.6±2.2 


1.3+2.1 
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Star 


B—V 


V 


Smw 


— □ I s - 


vsin; 


RV 


U 


V 


W 


HIP 11 6951 


0.612 


8.45 


0.153±0.004 


-5.03 


1.5 


-6.8+1.6 


59.8±7.3 


-9.6+1.2 


8.8+1.5 


HIP 117043 


0.585 


8.81 


0.215±0.005 


-4.71 


2.9 


-1.3+1.7 


-14.0+1.5 


-18.8+2.0 


-9.3+1.8 


HIP1 17144 


0.765 


9.24 


0.140±0.004 


-5.15 


2.5 


17.6+1.6 


46.6+6.5 


-24.7±3.4 


4.2±3.6 


HIP 117247 


0.882 


8.93 


0.213±0.005 


-4.90 


1.6 


9.3+1.6 


27.3+1.3 


6.2+0.4 


-3.2+1.6 


HIP 11 7427 


0.742 


8.78 


0.217±0.005 


-4.79 


2.5 


-0.2+1.6 


-35.2±2.4 


-43.9+3.0 


-18.0±2.0 


HIP 117499 


0.618 


8.85 


0.166±0.004 


-4.95 


1.2 


-0.6+1.6 


-67.1+4.2 


-54.0+3.4 


-2.8+1.2 


HIP 117696 


0.617 


8.66 


0.373±0.007 


-4.37 


8.2 


-13.4+1.9 


-15.8+1.7 


-27.2±3.6 


3.0+7.7 


HIP 117702 


0.794 


9.43 


0.154+0.003 


-5.07 


0.7 


-28.1 + 1.6 


-0.0±0.9 


-156.1+9.7 


113.9+5.4 


HIP 117708 


0.509 


8.17 


0.151+0.004 


-5.02 


3.1 


-17.6+1.7 


-22.4+1.7 


-21.9+1.5 


9.6+1.7 


HIP 117905 


0.680 


8.86 


0.192+0.004 


-4.85 


2.2 


-10.3+1.6 


-3.5+0.4 


-0.2+0.5 


10.1 + 1.6 


HIP1 18143 


0.748 


8.84 


0.171+0.004 


-4.97 


2.1 


8.7+1.6 


46.2+3.0 


-36.9±2.5 


-1.2+1.7 


HIP 118228 


0.581 


8.06 


0.158+0.004 


-4.99 


4.4 


-11.3+1.7 


-29.1 + 1.7 


-15.0+1.4 


7.2+1.4 
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